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(54) RARE EARTH QUENCHED MAGNET, BONDED 
MAGNET AND MANUFACTURE THEREOF 

(57) Abstract 

PURPOSE: To enhance the magnetic characteristics by a 
method wherein a rare earth quenched magnet is 
manufactured by adding proper quantity of C, C+T, Cu+T, 
C+Cu+T (T: transition metal) to a R-Fe-B base permanent 
magnet 

CONSTITUTION: The title rare earth quenched magnet is 
manufactured by rapidly quenching a mixed soluble 
material represented by the following formulas, i.e., 
RXFe^oo-XXZBYCZ or RX(Fe 1 _WCoW) 100 -*Y_ZBYCZ or 



RXFe t00 _X_Y_ZABYCZTA (where R: one or exceeding two 
kinds of rare earth elements including y, T: one or 
exceecfing two kinds out of Hf, Ti, Zr, V, Nb, Ta, Cr, 
Mo, W, Mn) while 6^X^14, 2^Y^15, 0.1 ^Z^5, 0.1=sA*i5. 
Through these procedures, C, Cu, T are added to a rare 
earth, Fe, boron base permagnet magnet so that the title 
rare earth quenched magnet, bonded magnet having high 
magnetic characteristics and high corrosion resistance 
and the manufacturing method thereof may be developed 
even in the composition containing less added quantity 
of the rare earth element 

COPYRIGHT: (C)1995,JPO 



(19)B*H#ffr? (JP) 



02) & 



#^7- 122412 

(43)&BSB ¥fiR7*p(1995)5 m2B 



(51) IntCl." 
H 0 1 F 1/053 
C2 2C 33/02 
38/00 



F I 



3 0 3 D 



H 0 1 F 1/ 04 H 
1/ 08 

JR at^^Sl! OL (:£ 45 M) S**HK:8Z< 



(21)fflH#^ 


*HS¥5 -262225 


(71)ffl®A 


000237721 














(22) mis B 


¥*£5^(1993)10^20B 




JfOSCfBtBSrlS 5TB36#lHf 








(72)S89|# 












jR^KiKSffli 5 TB36#11^ 


















(72)SM8# 


MS SB* 










JfOSC8B§K»rra 5TS36#11# 


















(72)»93# 


-» 




























(74)ft3ffiA 


&m± WEB 





(54) mwozm m±mm*n&^ ^>H«^<t^o®xs*ft 



(57) Kffi] 

R-Fe (Co) -B*KC* C 
(11. 76at%Nd) J;0V>^^MW:^^ 

H&j£] R-Fe (Co) -B3RCC, C+T, Cu 

+ t, c + cu + TSjsas»!LTj|i#u Romans 



(R-Fe (Co) -B-C) 



a»ia 2-f |a f»| 



Fo+Co 



S4 



i («ia) x«3f \ma tmiw l »iaB»45o^Boo-c 
sa| 

KS2A) X64-T laUGBI UB2S) I «2©B ; 6 50-9 00"CHo 

sbJ 

t&*xs s-f |»"»| 

ST J 

sat 




-1- 



1 

RxFeioo-i-T-zByCz (fib. RfctYS: 

— 6^X^14, 2^Y^15, 0. 1 
^ Z ^ 5 <OS-&»jB«*iBjttlft l/TM Lfc*±«fe 

[fS*^2] Rx (Fei-iCoi) i oo-x-y-z By Cz ({& 
U RteY£^T*ft±^*<0l8*3W*2«£t 
±) RStTSStl, 6^X^14, 2^Y^ 

15, 0. 1^Z^5. O^W^O. 4©E^»SftS 

[»#JH3] Rx F e loo-x-T-z-A Br Cz Ta «BU R 

ttY€rfi$-r-5*±3a7c*<oia*sv^i2aK±* t 

teHf, TL Zr, V, Nb, Ta, Cr, Mo, 
W, MnCDll»5^i21H±) ri* fcfcS— lftit-CX 
2*1, 6^X^14, 2^Y^15, 0. 1^Z^5, 

Rx (Fei-iCoi) i oo-x-y-z-a By Cz T 
a «HU RteY£fi^5»±SX*<0 1«*<5W* 
21W±, TIJHf, Ti, Zr, V, Nb. Ta, C 
r. Mo, W, MnWll^§UJ2l^J:) ^£>&£> 
— »3£"C*£tl, 6^X^14, 2^Y^15, 0. 1 
^Z^5, O^W^O. 4, 0. l^A^5<Ofi£*jR 

[ffi3&5 5] Rx F e ioo-x-Y-zz-ABr C uzzTa ({I 
U RttY*-a$TSft±a5cSl<Ol8«S^tt2«K 
_L, TttHf, Ti, Zr, V, Nb, Ta, Cr, M 
o, W, Mn0 1i*$Htt21ia±) »St 
T^£tt, 6^X^14, 2^Y^15, 0. l^ZZ 
^5, 0. l^A^5<OiB'&»»«&i«ja«lftUT^flE 

[ffif&IR6] Rx. (Fei-iCoi) ioo-x-y-zz-a By C u 
zzTa RfriY£&<&T*ifr±SJcilf<Z> 
Hte2 8Et_h. THHf, Ti, Zr, V, Nb, T 
a, Cr, Mo, W, Mn«)ll*SVsH2tK±) 
e>&£— ^itTS^n, 6^X^14, 2^Y^15, 
0. l^ZZ^S, O^W^O. 4, 0. 1^A^5(D 

Cff^^7] Rx F e 100-x-y-z-zz-a By Cz C uzz T 
a (ffiU RttY«r^-rs»±JH7C*<0ia*S^fi 
21K±, TteHf, Ti, Zr, V, Nb, Ta, C 
r. Mo, W, Mri0) 1 8ft £1^132 SCUi) 
— »3tT*3tU 6^X^14, 2^Y^15, 0. 1 
^Z^5, 0. l^ZZ^S, 0. l^A^SOfi'&B 

[ffi2&S8*] Rx (Fei-iCoi) ■ oo-x- y-z-zz-a By C 

zCuzzTa «au RttY*fi^-rs4&±a7c*<oia 

*5Ni21H±, TttHf, Ti, Zr, V, Nb, 
Ta, Cr, Mo, W, Mn©ll*5Vitt21ia±) 
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^SftSHftStTSKStU 6^X^14. 2^Y^1 
5, 0. 1^Z^5, 0. l^ZZ^S, 0£W£0. 
4, 0. l^A^5©fi-&BjBtt«rSSigtl?&LTff*U 

[»*JH9] SfilSlftLfcU 2 5 Mm 

«±Sftft«5K:^T, 4 5 0-6 0 0° C^ilg 
70 lOifflllg (3) fc. 

550-900° C, ^o»lg:B«t0feiB^aSO» 
2f£gc9fK$USXg (4) ti:J:oTiBl^fTivt 

[«t*3fil 1] »3RJSia>S»3RJHl OtcJcoTffr* 
[0 0 0 1] 

[K*±©fiJffl»B] *56Wtt. R-Fe (Co) -B 
20 *fcC, C + T, Cu+T, C + C u + TWM\stzfB& 

«5*3«fc^-t«)»ifi*ffiT«oT. ^±§1 (R) , ft 
(HAVUh) , (B*) cD^AaSiCC, C 

[0 0 0 2] 

[tfofeOSffi] R-Fe-B*©*AJB5tt, 

30 milt t^K-r z>mm&* &£ztmMvtmfr£>&&L 
[0003] uneo^^tiMd 

40 [0 0 0 4] 

f§£*l£*AB;Bt>, S*WfC«R 2 Fei4B<t'&fe^ 
0. 0 1- Umifl[<!!)RiFeMB«B 

[0005] fiB^R^asi^fliiiiiaH^eiiBe^tt 

±««ft]Sfcl:R= 1 3X^*0. *^ffl©-?-tlctO 
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fi i Hc^jftft^ftrs. mmms 9- 6 4739^ 

^ISlCte, R= 1 0%\Zt£Z>t i Hc^6KOeJ^TtC 

T r a t % (H^%) j T^E-T^o a t as 

[0 0 0 6] SSigffi* «l»ft*Bt>-r, ^ftl 

(D^ftlC&^Tt), fi£*OR-F e -B^Ml^ 
fcL *±S7C*<D*Mlfi# 1 2 i H c 

[0 0 0 7] R-Fe-BK#>KSS6ffll»#:i:L/Tjl 

^ttNd-Fe-B^tM^ z:<Dffi»&mmto 

T t>«*ttN d - F e - B 3fc«L»f»#£JB > H« 

Ste, »«»tta>U>^«H**DX43«fct^«*Erftl*U 

OJ:0KWtt<t^a*tl, :©**ttR-Fe (Co) 
[0 0 0 8] R-F e -BKil«»*tw*3^T» 

t b T b * 5 fi6 , KWttT©* £ *£T » t~ fct tt: 
^-tf^2 Om/s tef&^/^&D, J¥^t> 3 0 urn** 
Elft?*ofc. «Hffl5 9 -6 4 7 3 9-tft«l:*5V^T 
SS«rtt^»e»tlT^5Nd 1 3. 5 a t SSTffciSWtt^ 

jfilT7 ; E^77Xffl^&i«BttttNdi F enBffi 

fca£>U 2 0 — 3 0 (im^B*T*ot, -ft 

[0 0 0 9] £ft£<^Il£«&T£>fcJ6, 
R-F e -B*&ft«a5fc*5lrVT\ C, C + T, Cu + 
T, C + Cu + Ttt£*iaaSBJPbTA»»H&ffflc: 
b, R^NdzFei4Bjt#Sii«l^ (1 1. 7 6a t 
%Nd) cfcOfe^ttViJ|iajSflH«^43ViTfe»«««ftt^ 

[0 0 10] 

[RM**»-r*fc«><Z>^&] 81, H1K B23, 

[0011] ill, i23, 03 SCI&^T, 

SgL#Xg2fcL R-Fe (Co) -B-C, R-Fe 
(Co) -B-C-T, R-Fe (Co) -B-C u- 
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T, R-Fe (Co) -B-C-Cu-T(DBff3£Sa^O 
fi-&»*«Srffa 2 5-80 Mmi^^»^jlffit?i^ilft 

[0012] mmm. mis) ii3ii wa»aiufc 

*±«ft»W5*4 5 0-6 0 0° CO^lS@CD^M 

mm mist) issi^oTMiucg, mkibi 
RctosK, s s 0-9 o o° c<Dm2&B<Dmmm* 

70 [0013] SMBS^ * fiStD:a6 te, »±SSftlS 

<D»#^»m*ffl-& - fijrrsxa-c**. »nt«ftx 

SgftSi+T, 2p>HKS€:^fi!c-r«>XStf«S. 
[0 0 14] 

[fcffl] HI, ill. 12 3, 1135 1'^ 

TJ:pt^, Rx F eioo-x-y-z By Cz (fib, RteY££l 

»SCT*$n. 6^X^14, 2^Y^15, 0.1^ 
Z ^ 5 Sfeift Xfi 2 {d «fc o TiftjlSft b , 

20 *±S&?fr Offi * fls/fc-r cfc 3 K b T ^ 5 o 

[00 15] &fz. RxFeioo-x-y-z-ABrCzTA (fi 
b, RttY&a$T«>#±S7c*(Oia«§^tt2 8fil 
_L, TteHf, Ti, Zr, V, Nb, Ta, Cr, M 

o, w, MnoD ia*sv^i2aetJi) jksc 

T-mZtl. 6^X^14, 2^Y^15, 0. l^Z^ 
5, 0. l^T^5©iB'&»»«iS:«lftXS2(CcfcoT 
»i»W»U #±«ft»«5*f^riE-r«J:5tbT^ 

[00 16] Sfc, Rx F ciii-i-t-zz-aByCuzzTa 
50 (fib, RttY*^TS*±a7C*©ia*S^tt2 
aj^±, TliHf, Ti, Zr, V, Nb, Ta, C 
r, Mo, W, MnC0l8*5W*2a£tJb) 
— »St"C*^n, 6^X^14, 2^Y^15, 0. 1 
^ZZ^5, 0. l^A^50fi^8JR**jft?&xe2 

bTViS. 

[00 17] ^fc, Rx F ei oo-x-y-z-zz-a By Cz C u 

zzTa (fib, RttY*fe$-rs#±a7c*^ia»«> 

V^4 2®UA±, TttHf, Ti, Zr, V, Nb, T 
40 a, Cr, Mo, W, M n (O 1 l^tt 2 &fil±) ^ 

675:^— 8S:iCTS$n, 6^X^14, 2^Y^15, 
0. 1^Z^5, 0. l^ZZ^S, 0. l^A^SCD 
fi-&»jB»ftftftXa2tC<fcoT?Biliil?&b, 

[0 0 18] CCT, R©ttXtt6 a t i H 

c^5 kOe*«i:ftoTllffl±»*b<a:<, 14 a 

7^<, 6— 14at^J:vi. BC0<iiYr4 2 a t 
*3J;tf 1 5 a t iHc^S kOe*j(St!& 

50 0, Hffl±»*b<35:<, 2-15atm^. C© 
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ilZHO. 1 a t %&ffi^^<D%}$kiP&t>t\'?. 5 a t 
i Hc^5 kOe*«<hfcD|gJ8Jiff£b 
<£:<, 0. l-5atX*«J:K Cu^iZZfiO. 
1 a t %*SI*e^-C0S!)S^6n-r, 5 a t 
t i He #5 kOe*iffi<h&9igJ8±#£b<&<, 
0. 1 — 5 a t fc#<fc^. £fc, T<D<fiAteO. lat 
%3tffiT'l$*:<D$b%:tf&£>n*r. 5 a t %^®^^<h i 
Hc**5 kOe*«i£&D56J8±»*b<fc<. 0. 1 
-Sat %tfil:\,K 
[0 0 19] £7c, Rx (Fei-iCoi) ioo-x-y-z Br 
Cz ({at-, RttY*fi$-rsifr±S7C*©l8«S^i 
t*2«£U:) d^ftS— IftSCTS^n. 6^X^14, 
2^Y^15, 0. 1^Z^5, O^W^O. 4CD^ 

[0 0 2 0] Rx (Fei-iCoi) ioo-x-y-z-aB 

yCzTa (II, RttY€r&$-rS»±a7C*<^lSI* 
^V^i21K±, TfiHf, Ti. Zr, V, Nb, T 

a, Cr, Mo, W, Mn© ll*S(ritt2lK±) ^ 

«3t"(rS$*U 6^X^14, 2^Y^15, 

0. 1^Z^5, O^W^O. 4. 0. ls£A£5<Big 

*«iftii 2 tc £ t> Tssafeft l , #±s&?& 

[0 0 2 1] Rx (Fei-iCoi) ioo-x-y-zz-a 

ByCuzzTa (§L, RHY$-a$T«>^±S7ClRco 1 
«*S^H2aa±, TttHf, Ti, Zr, V, N 

b, Ta, Cr, Mo. W, Mn©H»5li|i21K 
±) ^^SHRStTSStU 6^X^14, 2^Y^ 
15, 0. l^ZZSS, O^W^O. 4, 0. l^A 

[0 0 2 2] Rx (Fei-iCoi) 

ioo-x-v-z-zz-a By Cz C uzzTa (fib, RteY^-S^ 
T£«±^*<0 1«*SW*2«KJt* T«Hf, T 

1, Zr, V, Nb, Ta, Cr, Mo, W, MnCOl 
«*§V>fcfc2«£U:> K3tTS<**U 6^X 
^14, 2^Y^15, 0. 1^Z^5, 0. l^ZZ 
^5, O^W^O. 4, 0. 1 ^A^ 5<Dm&mM%0& 
SlftXg2fcJ;oTiBiI*tf&U »±»&»«5&ffri* 

[0 0 2 3] ddT-, HK, Fe^CotlM^-i: 

SWte, 0. 4*T»Jftf Silt^t?**. 0. 4£jB 

[0 0 2 4] tl?&Xg2tCcfc^T, 'U3R>»ffi© 

ba*^^j&ia»aiT^«fc^tcbT^s. cct, 2 

5-8 0 umtm< LTt)*IMtl©i^tC«+^^ 



(4) «B¥7- 1 2 2 4 1 2 

bT»^n-6»<*:**>r J «5^*abfct*Jr*«[tt 

flM*:OIII*^a<«IB3&«*a:<T«ft*^tt<T*, b 
^felift+^Ritba^Ra^ttliCttfl^oTB 

[0 0 2 5] *fc, }»ffla-(IBia:) Ig3CJ;ot 4 
fP«b/S:*±agi?&l8S(CO^T4 5 0-6 0 0° CO 
»lSB©»ffl3£fr^ ^SXS («2S) XS4 
tri;oT, g^T5 5 0 — 9 0 0* CdoSlSB<fcO 

[0 0 2 6] i«*&»bfcft. 

t*2aH©jiMtta*j:w»»b. *rtbfc#±a&» 

«5(D»**«JBTIIS«'bT#> Hffi^MtSJ;^ 
fcbT^*. 

[0 0 2 7] fot, R-Fe-B^Sfti5l:*iv» 
T, C, C + T, Cu-hT, C + Cu+Tfc££jgfi« 
iDbT#±S^?&«5*f^ricb, R#NdiF ei4B<L 
^aiftJfljSdl. 7 6%Nd) <t0fe'>^6-ll 

ilM^ (1 1. 7 6 %Nd) £9 fc^H 1 2 — 1 4 a 
[0 0 2 8] 

mm&n m ai^eBiosfflK R-Fe 

50 (Co) -B*tCC€rj8ai6*0b/t»^(D*3S;*5J:tX|| 

[0029] (i-i) wtikvwm : mm^^mm 
sftma?*** ft»*©ttHtt, ^&ttj**ft»*fr 

»*3i:^U--i'X*Etc=i>hD— ;U"C€T, 0. 0 1-1 
MmggORz F ei4 BIRIBa? ST^l/^yXffi*** 
9HA/*:tfi«fc&£. &?&8;T#£n£ R - F e (C 
40 o) -B*»ftJc^liT«*<0»ftl7E3R<D«»*lfti*b 

&*s*, n>±mt* <r) ©asajM^tt^^ 1 2 a t % 
mmom^m^^-oxh. mzc&mm\sitm&* m 

[0 0 3 0] **M©jariE7f€l?&«H*-ti-fcttJH. 

ftB©l»ffl««CctORt FeMBISfl©«*WJ5acb, £ 
2&@cD^ffl31tcJ:r)^b^^^ig^i^Jffll"r^ 

50 ft. mz (BH) ma x £<fc 0 ft ± 
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# & *lfc U ■ # tC J£ Lfzm KtJHfc b Tt»# £ b 

[0 0 3 1 ] **W©»SltT?ttj6»iSa^**0 

&wat $ ng v> r a^fe n £ om^iz o iBtttt© 

[0 0 3 2] (1-2) Hl^fcEll 0*fflK r- 

Fe (Co) -Bmzc&mtoistzm&tbmkm&mm 
r^:bih *5%w<d i mmmm&m (R-Fe <c 

o) -B-C) SrST. 

[0 0 3 3] HI tC&^T* S 1 tt, fFS^fT&S. £ 
n«u *{g!ltlfe®UrcTfSC0ct^tCR, B, C, Fe 
(Co) co^S^rfT^c 

• 6 a t %^R^ 1 4 a t % 

• 2 a t %^B^ 1 5 a t % 

• 0. 1 a t %^C^5 a t % 

(F e + Co) ^0. 4) 

S2H *«e£fif&-5. -n^ si-cMbfcstm 

**D}»bT»»-rS GfiFjKXBlfcioTfrfcS) . 
[0 0 3 4] S3H S 2T»#bfc»jRft£ft?&«B 
CinfcJU «^tf2 — 2 5m/»<OHiS«TIsW£ 
^-^^:D-;Ug®tcrtmo. 6mm<OH3?yX;U*iIU 
T7J^>^ffi lKg/ c m 2 T»»«£lftti bTiS 

3^ 2 5 - 8 0 /i U # > »ff *4flfr S <*l?&Xg2 

[0035] S4H amw mist) *nuo. uti 

tt, ^WliSKbfccfcptC, 4 5 0-6 0 0° CcDjgffl 

£ (^fflS (ffilS) Xg3KJ;oTfT&?) . £<D« 
ia£>S&ffiSte, gE^bfecfc^lCR* F ei4Bjg||<D& 

[0036] s 5n aaa <»2a> £fr&5 0 

tt, *fflfClE*bfcJ;5K, 5 5 0-9 0 0° CCD^ffl 

i a^f&J&Scfc o t>jBi^»Kr«^tf 3 o ftmv> 

2 S) Xg4fc£oTfT&5) . £©»2a©l»4Ba 




(5) *$^¥7 - 1 2 2 4 1 2 

[0 0 3 7] S6H dftWU S4, S5T 

S 5 0SBWfflffl€rjffiLT^SS 6 ©fjJW-bfcrt*. f»»UT 
[0 0 3 8] S7tt, glft»53&**riE$ns. utltJ, 

IB) £«^bT«fc<fflirr* <»JB«^-«I*X8 6*;: 

[0 0 3 9] S9t±, »W£?T&5o S8T«f 

ffioaa©f9#tc:-rs (#»Xg7KJ^TfTft5) . 
S10H $mt%>. ^n(i, S 9T#»b;fc8H*:£& 

T^f^ 0S»Xg8K«fcoT?rfc'5) . 

[0040] suit Wftt^o cnit s 1 o 

UT»lB*«ft^1i-S <»KWfcXg9fc:J;oTfT& 
■5) . S12H 2p>Ktt53&*T€f***£. 
[0 0 4 1] &L±<D£o\z* R-Fe (Co) -B3gfc 
C*«*bfcfift**»#. Aft. *W&3 (JBlft) . 

^net-^o, r*&u 4 a t %KToc»an*iLtcjt 

U *»*ttCSUDLTRl^l 2 a t %**n?fci«^ 
50 a»«ftt*»*Jl<i:S:PTfi6i:L/. Rfi^l2-14at 
%JC*5liTt> i Hc£,fcr) bA^t>fi£*^F"RlflE 

mmm («is) . kmqji (JB2S> <*sw;m 

^>o fit, ^0D»±«ft»«S<Z)»*K«JIB&«6b 

* i:#(c, Rtm < xmiti^m^ t&lzB ^ U 

WtlB*lllHW. 
[0 0 4 2] B2I1 (Nd) *^T. 

Ctltt NdOS6Jn»*«ffc$1i-fcNdx F en-xBeC 
i (5^X^15) ^-5ttriE©fi'&«|S:T-^»jKb, 
d(07-^^®bfc^g$fei*2 5m/sTlHl!&r£a- 
JP*HJcrtS0. 6mmOT^/X>ML,T7;i/^> 
^XJEl kg/cm*TS#abTiKjfift3aib, 7*)V7 
50 TX»SVitt«Jl8SK^6^SW#S:»fc. C^iS^ 
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He (kOe) , g*X*;U*-ft (BH) max (M 
GOe) £285£L*:* tt%t&ttt. C £gs2rab£i^iffl/$N 
dxFe94-xBs (5^X^15) K^HT, Wl—V>®M 

£TKH#M*:£;*i y-fe;KC3fe«[ V S Mtit Lfc. 

[0 0 4 3] ^2^^, CO^tCctO. Ndgsjtofttf) 
'pt£^ 1 2 a t %*SSC0ffi^Tf i b. SkOel^ii^l 
AiHctfS^n, »*X^;U4=-» (BH) maxfc 
CSJta^bJCitbTifSnLT^SCii^M^-rs. Nd 
^APS^^^ 1 2 - 1 4 a t %(DMtfc, ^5^^J i H 
ctfifa±lsT^Z>ZL£&$m\s. 14at%^8^;li 

— Nd*»i^6 a t%*m? 
fiS8»iHc^5kOe*i(lt/h$<&0, i£Jfl_b{£ 

[0 0 4 4] K±Oj|»^l|3&^NdSSaiatt. 6-1 
4 a t X^iSStWPlLfc. ^3te, *K^<7)H»« 

(B) cnii, B<B»*»£K{fc£ti:fcNdio 
Fees-yByCz (1^16) fc**aj5Jt<0fifttt£H 

coo4 5] H33&^e>, co^ticto, b ©asanas 

2 - 1 5 a t %co®H-r, i H c , «^CX*;!/=P 

-* (BH) max**, Jt*aE«<OC»»D«lbttt:U, ± 

He, ft^cx*;^— » (BH) maxOfilittfien 

[0 0 4 6] K±<DH»*H^ £ B&sjtJtlftte* 2-15 
a t fctfiSMfiifiJWUfc. B4te, 

(C) £^To CtlH C<0*»»£K{t£1*fcNdio 
Feu-zBsCz (0. 05^Z^6) ttSttfifc©*^* 

[0047] H 4 36^6, C^ttlO. 1 a t %*$&T 
i He #5 kOe«T**l£/h£<, 0. la 
t %K±T?-eoja*d^ti, «®^3 iHc, g;*:x*;P 

(bh) max&thizmm-r&^t&mwis 

fzo fix, 5at%^I^t«8^liHc^iai: 
ffiTU 5kOe**li:&t?TL*5C^«BUfc. 

[o o 4 8] BK±<o9ffltimfr*>cmtom\*. o. i - 

(Co) ^gto ^tlH Co©BS«£Sfl:3li:fcN 
dio (Fei-iCo.) « 2 B 6 C2 (O^W^O. 5) 

*«*tt£B«T*. 

[0 0 4 9] B5d^. C©»«J*wJ;0, C o Ogfefi 
W^0-0. 4t*5liTllffl±+»tt«a* i He, g 




(6) 4£ffl¥7 - 1 2 2 4 1 2 

70 

;*CX*;M^- fg (BH) maxW^n, Fe£CoT* 
K»tr**£«9iUfc. Co(0«16»W*«0. 4£jffi*_ 
TfcSStfj i H c tt*ffl±+»fe«[3W»6n-&««iiX h 

[0 0 5 0] &±<Z>SS8«f SW> f>Co BftfiWtt 0 - 
0. 4^SSi:*iJMLfc. H6(i, *f£^tf>i£ifc0ij (j» 
f&M) ^mi NdnFeuBsC^liajS© 

=f>^XEE 1 kg/c m^ttHjLTiiSjE^p^JL, 7^ 

IBlRB<0!»ffl3£ffiU &KfB2&@<Dg«ffl31£ 
JEUfc«^OB««fttT*S. :CT', fSMa«fcfciaa#<*: 

CSJWttbONdio F ea4Biifij«<C)«tL«fttSrS-r, 
[0O51]H6(7>(a)^e», C<D»JflHC<fcfl, £51 
20 ftB ts » 2 SB 0) 2 ftOlWlltllSLfc*36«. tttt 
#J 1 00®CD2S@O^^SO^C0 1 gH!M!lH£HILfcfe 
©cfcO, fbfcx*;i^-«t (BH) max^lW j 

sctwit^o ceois* jt«OT2*#sabT«wr 

Z>&?\Z. Jgl SBOjRfflafflffij&M 5 0° CJ:0{£ 

4oct^6 0 0° C«fc0ifti&<fcfc5£:. «*x*;u=f 
-« (BH) maxW/h^^O, 

»2SBO|R«iaffl«^5 5 0° CJ;9<£ 
^ ^5^9 0 0° CiOKjat^-Si:. g*X*;Mr 
-St (BH) max0ttWS<^O, fOljaiM 
30 3&*SMvr*. C»*P*ib©lttt«2J:0, C8sJm 

fcLOW^fcttftJcX^I^-at (BH) max 

Jttt« l o<D*> <& , »2aB0)|R«ia<Z)*7?'btt;tt 
«2oc 8s*id& u ictus v^«*x*^*-« 

(BH) ma x<Ofi*#^nSdtfe*iJWLfc. 

[0052] £k±<Dmmmmfrt>cmmv. sgisgco 

40 JfibTfc+^ilf^ift^X^^-tt (BH) maxCOfi 
[0 0 5 3] (b) tt. i6(D (a) Ojgl&g 

^•fctf*2&ao»ifflaojHji»ft»«**r. *n»tt, 

15° C/»tt<oa^B6<!!) (a) (DffU &g KfiB® 

C/»ttflD«*-eH6© (a) CD»2ftBKe«Lfci& 
«*T*n»bT3 0»m«fip-rs. fit, 15° c/ 
»fe^#J^rT^a^"C?&Si-r^o 160 (a) 

2Rll:EtUtMi:Mtsoi:, JBlftB^aiJII 
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[0 0 5 4] 17H *Xn<0«M (tttt) £ST„ 
Ctlll NdSr#±fi7C*©l«**^^i2afil±(C« 

n »ias©j»«i3a, 5oo° c, 30m 
Bcosaffls, 7oo° c, 3 o^raiffTofcfeoo, s 

M4#14 («8*iHc, a*X*;U*-gt (BH) ma 
x) T££o Jt«WttC»linfeL<D«'&©«a4#tt (« 
I^iHc, ft*X*;U3=— » (BH) max) £ST 

[0055] i7^5. COSJjntC-fcD. NdBW<B» 

JU^-m (BH) max^iS^bTViSCt^WWr 

^Tcfc^tC, Pr. Nd + Pr, Nd + Ce, Nd + P 
r+Y, Nd+Dy, Nd+Gd, Nd+Tb, Nd + 

Dy + YW. 
[0 0 5 6] £t±©gafe*^e>a^O»±«7C*^N 

d^LTfe, C*iP»c<tr), SJnaiUcJtttU ffi 

B^iHc, «;*X*;U=F— » (BH) max^fpJJh 

[0 0 5 7] B8.H (U#>iP^) £ 

ST* Ndio F esz Be Ct<D&0l<D&tftffo<O& 

Z> 0 fLT, Slg@5 0 0° C, 3 0m *3itf» 
2g§ 7 0 0° C, 3 0^CD2g;^S^ML.T^C0 

<h^c7)i&M4#te («a*iHc, **:x*ji^-« (b 

H) max) *Wffibfc.t>©T?*S. it«« in 
LcDNdio F e«4 B6*&]£<^CDT&0, 7 0 0° C, 

3 o»n©ia«WB3a*J6bfc. ##«n c&sl^n 

d < S5«r tt^# b tl S«2pJBrtcr * SNdu.sF 

e>o.sB6<OfeOT?»0, 7 0 0° C, 3 0»B©lft. 

[0 0 5 8] H83&>£, CtOSHfllfcJ; D, 8 0 um<Dm 

*T*«±+»fta««tt (sniHc. a*x*^ 

(BH) max) #»6ft*> £ <fc**M91 Ufc. 8 
0 MmC9j?^££8x_£<h* i Hc>&*5 kOe*T 

5tfm(QS*©B»»lt (S*x*;i,*-f8 (BH) m 
ax) fcit^Tfi»fc:«*J>U 3 0«K±<0«<t^U 

fc. 

[o o 5 9] &±<Dmm.mm&t>cmmis. u#>w$ 




(7) &ffl¥-7 - 1 2 2 4 1 2 

72 

«9BLft. fiU 2 5 Mm*«Str43ViT 5 bHffl±+»^ 

[0 0 6 0] i9H *«9!<0SS»« <#>F»ffi) £ 

3-5 0 0 /imilOfigl:»»U £©«H*lC»SBfr 
Rax#*5/»IB«7-X (E^#T5 0%fgf&) £4fi 

Lfc„ 21©ig^ft^«ft • W&misXS 0 0 tfmHTO^ 

70 6 t /cm 2 Tj£^L*:o fiJt?##:©*ttn ftgl 0 m 
m. iS5$ 5mmC0nttfti:Lfc. 5 0° 

C, lP#P^J0»UTX7p^i/atK«:H{t$-&T#>Ka 

0 %3fc«;*nfc»'&a>#> F«5©S»ffiffil::*rT£>ff £ 
K$nfc#> H»5©Sffi(D*J'&*H»*TST, 

[0 0 6 1] B9^S, U3p>»#<7)ff^iiTtaeo 
T**a^lft±Tl>«i:*(c, B«Wtt (ftifcx*;!,*- 
20 8t (BH) max) >bfa± LTHS £ £:j&*PJI3HT5. U 
#>»»O»W8 0/im§tt«i:, «S«±#t5 

ttfe^ftTS^ii^JMT^. t£*<Z)CS&JjnfcL<0Nd 
i3.5 F e 8 o. 5 BsttJ0E<7>#*W*>Ndio F e«4 Be fide <D 
ifcttMa>»&fc:n 2 5iim©S^*:, ff^^ifT 
t»«M»tt ttfcfcx*;!,*-!* (BH) max) tfftflk 
fCSUftUTU^lV U#>»ar<DJ»***SUT#>F« 

30 [o o 6 2] K±<an»*n#>6c»;J»u u#>*$ 

^2 5-8 0 Mmi:^SHit*TftaTSeit^jBai: 
WWLfc. fib, 2 5 /im*«Tfc#8ffl±+#fc»»« 

[0 0 6 3] hi on (Affi. KJIK 

Jft) £ST„ NdioFeiiBsCi<B*&J*©«jR 
tt£j&#l>>J#>JS*5 0, 2 5 /imtl, lg@50 
0° C, 3 0m 281 7 0 0° 30^W2g 
&Mm%Ml>. dna>S#>F«5£«MHTS. 
T, 80°C, 9 5 ^RHOJBfi - BSaai«ETT?, 12 
40 0, 2 4 0, 4 8 0RIU[1U »O»t0«ff*lJ! 

is. s F eso. s BsCDiaj^^'b^T^^o . 

[0 0 6 4] B10j^^ **M0Jp>F«5ttfi£*0 
##«±0t>jS»*r0^**TSO3&<il<, KtttttCff 

50 [0 0 6 5] (2) B11^6B2 2*fflK R-F 
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e (Co) -B^(cC + T^jgS^JtinL^:«^0®E^i5 

(S^JHtc^) ttHf, Ti, Zr, V, Nb, T 
a, Cr, Mo, W, M n <D 1 2 a£Lb£S 

[0 0 6 6] (2-1) SE^Otft^ : «gJ-&^Sita 
®»»H-r-5i:. 3&?&«<Z)Jft«ttt. -&&Jfififc-$>Sft*fr 

«*3ctt/-y--f X*M^n> hn-^T^, 0. Ol-l 
umSft^Ri F ei4 BaHB^^r^E^^rXffl^ 
OH^ifflttlt^S. S»ffiTf»^nSR-F e (C 
o) -B*»3HC-D^Ta^<0*Sn7c;*©«*S:ttWL/ 
*±S5ESi (R) (Dmmm&'J>te^ 1 2 a t % 
*8©ttfilt(B«r*oTt), «rl£C, T (*gf&JB7C 
*) Iffl±t»W«^iHc, 
itt^lfclcX^M 2 — » (BH) max^itMIG^ 

[0 0 6 7] *»M©»ric"T?«ift»HSlirfe«fi- 

SKOjSfflllcfc 0 Ri F e h BBfi©«£Mb. % 

«a«ftt. «MC (BH) ma x£<£0ft±2it£C<h^ 

[0 0 6 8] *S5M©jafi!c1?ttfii?&i£fifw**r) 
OJP^l 0 — 8 0 Mmr*ofc. 2 5 — 8 0 m 

lB«rtt©#>HSBt5*SSili:**Tfrfc. Mfc. CCD* 

-6*ft 2 tii ^ R fi3&*^& l>£ <h ©MfC <t 0 IftttttcD 

[0 0 6 9] (2-2) HI l^eB2 2$fflK R 
-Fe (Co) -B*fcC + T£*MLfc»^0>S£«M 

(Dmrnfow :biih ttVHDttxDjmmm&B <r 

-Fe (Co) -B-C-T) 

[0 0 7 0] SI 1 t*3^T, S 1 tt, f¥g£fr&P. 
-nti, fiflfcflEKLfcTEaJ^fcR. B, C, T\ 

F e (Co) <Dnm&?f?o 

• 6 a t %^R^ 1 4 a t % 




(8) UBIf7- 1 2 2 4 1 2 

• 2 a t %^B^ 1 5 a t % 

• 0. 1 a t %^C^ 5 a t % 

• 0. 1 a t %<T< 5 a t % 

•^SPFe (^S^tiFe<hCo(Dii^0^Co/ 
(Fe+Co) ^0. 4) 

S2te, «#«r?r£5. Ztl\t* SltffiUc&ftS 
S:JniJ»LT»»-rs (*»xei(C«J;oTfTA-5) « 

[0 0 7 1 ] S3tt. S 2 7f»jBLfc»»**J&»«IH 
2it£o utlti, «A«2- 2 5rn/&OHj$S7flHlte 
/0 — JUSffiClrtSO. 6mm(0^y XJUSrilL 

T7 ;U=f ># XJE 1 Kg/cm 2 "CiSStt^flttB LTift 

^2 5-8 0 jamOU 

[0 0 7 2] S4H j»ffl3S (»lft) Srfrft^. -tl 
fcL qefflH^ESEUfccfc^^, 4 5 0-6 0 0° 

£ (SMfiS (SIS) xeSKcfcoTfrfc-S) . ^<£>sf§ 
I8©»fflltt. «&LfcJ:5KR«Fei4BtSS<0« 

[0073] sen, mmm («2&) fcfrfco. :n 

tt. ^WcfEfcLfc^lC, 5 5 0-9 0 0 ° CcE>$gB 
a^SS 1 &<Dmmw cfc 0 feKVifflffiTflajAtf 3 0 #Fb1cz) 

2 8) Xg4KJ;oTfT&'3) o ^^2gOffll 
fct, MJBbfccfcSKRf F ei4B»B(Z)tt*flcfi$-frT 

[0074] S6H t&ft-rs. cinti, S 4, S5T 
30 (f»»xe5jcj;-3TfTja:p) o :;th s4, 

S 5©J»ffl3a*H£bT3&^S 6<8f»#Lfc)&^ MIT 

[0075] S7H ifti^«$n§, cnn 

<Di:$>Z>o S8H ill0iB6 • fi«*frfc-5o 

tt, S 7 <D«W©«»W5fc»» («Atfx#*3/» 

IB) £B&LT<fc<Birr*> -SHXS 6 «r 

[0 0 7 6] S9H »fr£frfc5o dtltt, S 8 TSJ 

^coSSot^frtc-T^ (*WxS7fc:J:oTff*t5) « 

sioit js^-r^o cintt, s 9"xr»»bfei)M**& 

MTZ> (fifc^XS8(c<toTfr^:^) . 

[0077] s i in, ^ig^L-r^o sintt, s 1 o 

bT»K*8gft^-&S (»JBHftxe9«C«fcoTfT3&: 
■5) . S12H 7B>F86^T?fr»**S. 
[0 0 7 8] fiLheZ)J;3lc. R-Fe (Co) -B^tc 
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a:) . m&m (^2 ft) , ^bttftis^Mt 

»»\ SEW* »IB«<tbTBfa<0WttO#>H«Hft« 

igT^. ^netCctO, Ri^l 4 a t %RTO (C + 
T) SHraagWCitU *5£W\* (C + T) £fetJDLTR 
Wl2a t Sfi^iftrfeSS^a^ttSWSCtSRlflE 
tb, Rfi3&<l 2-1 4 a t %iC*3ViTfc i He *<t0 

fcMM^tt^^2 5-8 0 /*m<DJP^D#>« 

S (IB 2 ft) (»2 ft) CD^-Ctxfc 

£g|2 2<7)ffi(DSI»«&ffl^TA«:W{3|ia*»M"rSo 
[0 0 7 9] B12I1 *56WG>fifi<05SlfcM (Nd) £ 
^1" 0 cnH NdeB*Mfi££{t;*1*fcNdx F e 
90-xB 6 C2Hf2 (5^X^15) fc£iHjSG>ffi-&tt£ 

r-zmmis. c©T-^»iBL/fe»ia*i*2 5m/s 

TUlfet^ n — Jl^ffilcrtg 0 . 6 mm(^^y X7l/£r 
ilbTT;i/=f>^XJEl kg/cm 2 T#J/±JLTiinI?& 

fc 0 :««$+7 0 0 4 C, 3 0»BOl»fflI& 
ILL cco^MS^b^^tr, KSMSttiUTCi;! 
Tfct, StoiHc (kOe) , I^CX^M-i (B 
H) max (MGOe) £W5£bfc. J£«Wi* C+H 
f £»anbfcl>Jl&JdENdx F e 9 4-x Be (5^X^15) 

b-cvsM-caseufc. 

[0 0 8 0] 812^6, C + H f ©RRfSftltCcfcO, 
Nd&sflOgCD^fc:^ 1 2 a t %&mv>faffc'Vh. 5kO 
eEU:0«8AiHc*#en, fi*X*;^-« (B 
H) ma xt>C+H f <Z)»«lft:UtCtt:LT*iJinLTViS 
d^^J^-T^o NdSftlS©*^ 1 2 — 1 4 a t %<D 

1 4 a t XSiBiLfclftflE-CttC+H f <0*»KJ;S«a 

Nd Sftlfia* 6 a t iHc#5k 

[0081] u±<Dmwtmmfr*>T<iawtijom\$* 6-1 

4 a t^iatflfltfc. 11311 *»WOffi©H 

KM (B) &«r. ^nn -B<o»Mfi££{t£-&fcN 

dioFeBG-yBrCiH fz (1^Y^16) ASlftjES© 




(9) 7 - 1 2 2 4 1 2 

75 

[0 0 8 2] 113^6, C + H f (DmWZj^r). BCD 
SSJfflfid* 2 - 1 5 a t %<Dl&mT> Gm-h i He, 
X*;U3=— « (BH) max*, it$fc#]C0C + H f miM 

fc, C + Hf0$toOl:B^tH JteECT^SfJKT 
£<fc 5 i He, «;fcx*;i,*-ffi (B 
H) ma xCOfSi^^t^n^^Ct^^JB^L^o 
[0 0 8 3] ^±C0^^^6B^JtJOa^, 2-15 
70 a t %a*jgS«h*JWLfc. B14H *«^©{fi(D^» 

loFesz-zBeCzH f 2 (0^Z^6) fcSJfififc©^ 
tt£Hl 2i:|g«<7>^)«g'rf^flcb, W£bfc8§H*te£ 

[0084] 0 1 4 j&> £k C OStQl 0 . 1 a t 
TliSBfl i H c 5 k O e HT*»t/hS < , 0. 1 

a t %u±x^(D%)m&mn. mmti ihc, «*x* 

(BH) mayi&tblzmn-r&^titimWls 
tzo fit, 5 a t %*mXZ>h$mil i Hc^gii: 
20 ffiTU 5kOe*Jtt^otLS5uiiWI«l/fc. 

h f asan <c = o a t %co<h£) g><dwu 012 

©<2)<Z>NdG> 1 0 a t %<£>C + H f ft: L it ^, 

i Hc^ififtl-rsaiX^&S*, JEt- C + H f CD 

HB#jsaniwj:o. <D' iz&o±miz&mti i H c , 
x*;u*-» (bh) max&mm-t&zt&mw-? 

[0 0 8 5] U±0)iif ^^COttlH 0. 1 
-5 a t %-hm^tnW\stz* B15lt *»MOte© 

HKfl (Hf) *7R-r. -n&, h f (Dmnm&mtz 

30 tfcNdii F esz-A Be C?H f a (0^A^6) fcSfi 

[0086] mi 5 t^g, h f ©sanaa* 5 a t %£® 

>LSi:««* i Hcj&*5 k O e *§§<h & 0mm±ft £ U 
<&^. 0. 1~5 a t #<B|6HT«BE* i HcsWt* 

•rscit^jwrs. h f ©asanttb^cossfti 

0*Tfe««* i HcOififflJO3i«*»0, C+H f CO 
HRrSBinifcJitK ^(C«lS^iHc, ft*x*;M=-« 
(BH) max*if*T'5a»*3&«*-&^<fc3&« i PJW-r-& 

40 (014 <o(D(DH f <o^o»jn#ia) o 

[0 0 8 7] K±G>SOfc*5&&*SH f <Dmim&te* 0. 
1 - 5 a t %3&tjga l>fc 0 il6H 

OSIKM (T) *«-T. dtitt. T^^ft^-frfcNdio 
Fe«oB«C2Tz (TttTU Zr, V, Nb, Ta, 
Cr, Mo, W. Mn) «:-5lftrit<Z>ffl'&ft*BI 1 2 

[0 0 8 8] il 6^e>, 2atX©T©ia^b5 
i:. «ft«rtt (««* i He, »*X*;^-« (B 
H) max) liTn<DSS©T-t?t)+»fi 
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[0089] &±<Dnwftmfr*>T<D^'rn<DmmT~& 
-DThToimmmiz* m 1 s<dh f tmvo. i-5a 
t xatjfistitaiT**. gnu *5%w<D®,<Dmm 
m ceo) cnn c ocoBt6a£«ft:£-t*fc 

Ndio (Fei-iCo.) aoBeCzH f i (O^W^O. 
5) &*aj$<Z>&^ft£H 1 2£fflSto*«Tf&SU 

[0090] HI 7 3&*e>, C + H f ©ffi*0(CJ:O. Co 
©■»IW^ 0 - 0 . 4 lc;fc^T£IJ8±+#&:«Htfj i 
He, **X^J^-« (BH) max^fen. Fe 
^CoTfM^T^^><hfiJ0JL,rCo CoWl^WO. 
4 ^aiLTfeftlB^ i H c «j|ffl±t»3S:I^»6.ns 
^XhSSffl<. ^0)CoSJDl/TFetlftt5^ 
£\z£V, H^L£^a**ii.U-fflffi**&«$nflB^S 

[0 0 9 1 ] BUi©H»*!!j&> 6 C o lilWH, 0 - 
0. 4J&«ig3£ffl9Jbfco B18H 

(jftjfia) ^^to dtlti, NdnFeioBiCiHf 
i^S|ftfilt<Oig^*€rT-^*»Ufc»]B«l€r2 5m/ 
sTlB]fe-r^>D— ^SlCftgO. 6mm05$yx> 
fcilLTTMl^^tfXEEl k g/cm'TStaibTiiSia 

Jt*S«2 ttC+H f SMJll&UtONdio F ei4 B 6ffij&(0 
[0 0 9 2] ^18CO (a) C +H f <DSS»ItC«t 

»iaa*3j:tx«2aB©2acoj»«ia«:ifibfc* 
itK« i <D®©2aB©S!&ffla©2MB i sissaia* 

ttbfct>a>cfcO»*X*JU*-8f (BH) max^»* 
UTliSC^WWtS. CCO&&, Jt«Ml €r#JHLT 

wh-s^sk:, $ias<a>HMaa&K#s4 5 o° ck 

;p*-fg (bh) max©tw^<a:D. *<z>i»8ia 
2»*#*«*j>t*. »2ai©jsyBifiS*«5 5o°c«t 

9<£2&* *5cttX9 0 0° CcfcDBH&fc&St. «*X* 
(BH) maxCOg^/h$<^0, -t^JlWffla 
»**<SM>T*. 3Efc. C+H f <DKfflftLOJttt0i|2 
K«fcD, c + H f »«a:L(0»'&fctt**:x*;u*-fl 
(BH) ma x 0*58W<0«fc 3 <&tltt^ 

tHUffla© *T t> tt«E« 20C + H f ^JtraSt u ic tfctt L , 
+#?SV>flWcX*;M £ — « (BH) max<D«£»Sn 

[0 0 9 3] fil±OH»*HA^C + H f Sftlb. *1 

RB<oj»«aafiKtt4 5 o — 6 o o° c* «2aa<oft 

fflIUtli5 5 0-9 0 0° C3&^»iaB©fflK<tO 

fejs^ct^Matfl^ufc. £^ »2aB<o#Maa 




(10) 1 2 2 4 1 2 

0**«LTt)+»»lia*X*;i/*-» (BH) ma 
[0094] (b) mi 8 CO (a) cogU 

aB*itxjB2aB©«^a©iip»ft««*«^. an^ 

fcL 15° C/#&<Ol!]^T^ 1 8 (O (a) (Ojg 1 aS 

1 5° C/tt&<Dm&T~mi 8 CO (a) cogs 2 aetata 
*bfcjaK*-cira!»UT3 o#ra«*rr£. fix, 1 

W (a) <OS2aafclH«ELfcfflffi(cJnijft-rsotc:, ssi 

[oo9 5] hi 9ti, ^wcDi&cDnmm a&tfo & 

±twBiftbfcafiK*twOViTt)H i 8 tmm<D&Mw* 
ii^tit ffiiaaoawaa, 500 0 c, 30m 

^2g@^Ml, 7 0 0° C, 3 OftfflT'fr ifzhCD 
CO, ma^fe (§l^iHc, «*x*;u=P-* (B 
20 H) max) Tr&£o itRMttC + TSSan^b©*^ 
(«BAiHc, **x*;U^-» (BH) m 
ax) (IS. J»ffla«**W<hH«^LTfro 

[0 0 9 6] il 9^6, C + T<DmmiZ&K>* Nd^l 

C + T*lni^:L,<DJt*!l!«i:tt:*SEL, ^iHc^t/ 
fcfcx*;^ 1 — « (BH) max«LT^5C^ 
WWTS. d^T. »±a7C*i:bTllttLfc'b(7)tt, 
^19fC^TJ:^(C, Pr, Nd + Pr, Nd + Ce, 
30 Nd + Pr+Y, Nd+Dy, Nd + Gd, Nd+T 
bi Nd+Dy+Ym. 

[0097] &±<Dm&mmfr$m* <D%>±m5zmT-N 
d^i^Ltfe, c + T»ua«cJ;Das*n«ibicit«cL, 

««2)iHc. «*:X*;|/3=-« (BH) max^fi 

[0 0 9 8] B2 0H *»W©<a©||»0iJ (U#>J* 
£^"To ^tiH NdtoFesoBsCiHf^M 
©HftJ*ft©jaFj»*& D-;W« l-50m/sOt5 

40 jp**wjet*. fir, suae s oo° c, 3o» 
m, uw»2Si7oo' c, 3 o#m<D 2 a^aa 

*ttbT*<B£*<0«««tt i He, S^CX^ 

(BH) max) Sril3Ebfcfe©T*S. Jt« 
fllttNdnFenBsOC + H f SSbCOla/ScOfccOT 

7oo° c, 3o#ra<0iaj»ma£ttbfc. # 

C + H f «L©Nd»rt**<K«ttJ&*»£ft5 
aHMaj«T*SNdi3.sFeao.5BsOt)a>T«0. 7 

oo° c, 3 o»w^ia»«aa*J6bfc. 

[0099] H2 0^6>, C + H f O»ait'«fc0. 8 0 
50 tfm<Z>JS*Tjgffl±+#fc»&4$tt (««* i He, g 
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79 

*JL*)is*-m (BH) max) 6 

LfZo 8 Q umOBfr&MjLZt* §i^jiHc^5k 

fc, c+h f ttLo^w^ewwrs^atc si/aft 

-« (BH) max) tCtt^T«i»^«^L, 3 0%^ 

>JS£**2 5-80 Mm<t3tcsHafiT?&ai-rsct^ 

[0101] I2U1 *RW©(ft0>!8»« 
IS^ 5 3 - 5 0 0 /imgS0t§t:»b, 

u©g&««:«»'ltXyi/T5 0 0w 
-OR»EE*>6 t/cm^fltSLfc. 
^150°C, iBtP^iJDl^bTX^^i/^Jii^^ft^-ti: 
*£43*tf«Stt!rtt£. U Slli^ 
1 0 0 %3t*£n£: F«ffi(D3»agffi 

[0102] B21^^. U#>»#OJP*a«itTl;:!S 
ot*««^filiT4t*l:, ttAtttt ttfc*:X*JM= 
-»l (BH) max) fe|Sl±LTU5^t^fl«tS. 

wttfcseftrs^t^wwrs. «e*©c+H f *jntt 

l/(^)Nd).5Feio.5B6MO#^J^NdioFe«4B 

t««#tt (aycx*;^-* (bh) ma 

[0 10 3] tt±<0SOWSfe&>SC + H f SJHlU U# 
>Jft££*2 5-8 0 /imt&SHIIirftaitS^i:^ 
m^tmWlsfro fil, 2 5 Mm*g§<^iP^T^ii5m^ 

[0104] #ssw(D«sa>jiftey (ssa* « 

&Rtt) £S"r. Ctltt* Ndio F eeo Be CiH f 

LU#>** 5 0, 2 5um£U 




(11) . f|$W7- 1 2 2 4 1 2 

ia@ 5 0 0° C, 3 0m 2S@ 7 0 0° C, 30 

fit, 8 0° C, 9 5%RHOM • iSSSJ^T 
1 2 0, 2 4 0, 4 8 0PSIHftllU 

H f &L/<^Ndi3.5 F eio.s Bs<DjfflatOfeOT» 

[0 10 5] i2 2^€>. *«W<0#>H«W*f£*O> 

*3 J: rJ® f t l> S ^ R »*Pft*^* ^ p t tc J: 0 • Btttt 

[0 10 6] &±£>H1 l^bi2 2tC^oT, R-F 
e (Co) -B^KC^T (Ti, Zr, Hf, V, N 
b, Ta, Cr, Mo, W, Mn) &m*$WiM~? Z> Z. £. 

±ffl7C*ReO*anS<B^&< ( 1 4 a t %$KT) 

tfxzz* 2&J»«ia^J:0«*x*;u^-ai 

(BH) m a x ^fii^ f fclffli Ite^AIWfl 

[0107] (3) 02 3d^B3 4SfflK R-F 
e (Co) -B^(CCu + T^3gS^nbfc*^^«^ 

30 (»#&J«7c3i) HHf, Ti, Zr, V, Nb, T 
a, Cr, Mo, W, Mn©ll»5^21H±*a 

to 

[0 10 8] (3-1) : *Bi'&&*it» 

tssit^t, ife?&»©ifti«tt, ^^jariE^Aft*^ 
\z&*)mfcz>ifi* — t&mzT =t)i7 wasuBa 

«*3cttf-y-<X«r5E(C=i>hD-^T*. 0. 0 1-1 
MmgStDRi F ei4 BffiijS? ^7^7 77W 
40 DHA,«JBI8£fc:*. )6ftST#6n5R-Fe (C 
o) -B*«»to^»T8^(^*ai7C*<Dj»W*lftW'b 
^±^tc* (R) ©SJaa^fev* i 2 a t % 

3B5Vi«*X*;^-» (BH) max^tMl^ 
[0 10 9] Sfc, *»W©lft«"t?«lft«H$1i-fctt» 

aacoswaatCcfcORf Fei4B»a©SE&«dEb, % 
50 2aa©i!^atc«j:o*rtbfc«*aaaa^»j«T* 
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mz (BH) max^^OlpJi^Ci:^ 
t>SKt»&ia«tt & »S C t fett 5. ClCDlHUfia 

[0110] *KM^ffljatTftt&ftj£Sic*SD 
©IWlO-8 0/imT^-p/:, £7c, 2 5-8 0 ^ 70 

«©2 5 a mSK©»*U LTfP 
iB4*tt<Z)#>K»5$»-5^i:^"C€?/t. MIC, CCD* 

$ tig ^ R »3&*4>fc lid <h OM#tc «fc 0 BttttO 

[0111] (3-2) H2 3**50 3 4£rJJHv R 20 
-Fe (Co) -B*tCu + T^*JnJbfc«^©Htt 

wommmm :B2 3it ^^©te^m^i 

(R-Fe (Co) -B-Cu-T) ^ito 

[0 1 1 2] 02 3 £*5^T* S 1 tt, PFS^frft^o 

^nti, fiffltlHKUfcTIHOcfc^lCR, B, Cu, 

T, Fe (Co) CDffa^fTPo 

• 6 a t %^R^ 1 4 a t % 

• 2 a t %^B^ 1 5 a t % 

• 0. 1 a t %^C 5 a t % 

• 0. 1 a t %^T^ 5 a t % 30 
•gISPFe (»*^iFetCoOfi6T0^Co/ 

(Fe + Co) ^0. 4) 

^MLT^t^ (SDPIil K£oTfT&5) . 

[0 113] S3ti, S 2T»*Ufe»»**gl»«H 
£i±£„ Cftte, «|7ttf 2 — 2 5m/|*©Hififl[T|51te 

T7iW XJE 1 Kg / cm 1 T»#4fc£l*a LTiU 

*2 5-8 0 umOU* >»**4tft5 (llftli 2 40 

[0114] S4tt mmm mim *fftzo. 

tt, fifflKKtlL&.fcSK:. 4 5 0-6 0 0° 

7?m*«3 oam<D«uaa«ttu «««tt*ia±** 

S (MAI (fSUft) XS3tCcfcoTff^^) . CCDjfS 
lftco^j&ate, BEJCbfc«t'5(cRiFei4BttS^« 

[0115] s i&ma (fg2S) ^ff^^o cn 

fcJU £iffl\zmffiLfz<£olZ. 5 5 0-9 0 0° Ctf>®K 
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Rflasitu HK:at««tt*iRi±s-&s (ntuaa (« 

2S) Ifi4fc.fcoTfT&-5) . dOffi2ftO)IRffiS 

te. K^L^<fcplCR 2 F e.4BJgiiOgC£j$:g2-£T 

[oii6] S6it vm-?z>o zn\t. S 4. S5t 

-?Z> (f»»XS5(3j:oTffa:-5) . ^CLTte, S4, 

[0117] s 7«, feftswtfiis^ns. :nn 

tt, S 7 ©t9fc<D&»«5fc*MB («A«x<fi*5/» 
iS) £E^LT«fc<fi«rr*> (SMBiS'&-fiJ»XS6Jc 

[0 118] S9H fi^Wn. Ctltt, S8T8t 

[0119] sun tttffiHftr*. ^titt. s i o 

bT«I££^ft:£i*£ (»IB*ftXS9fc<fcoTffS: 
^) . S12H 

[0 12 0] £K±<D&olZ. R-Fe (Co) -B*£ 
Cu + T^U;I^»«, flift. l^fflS (SSI 

igT^>o Cltl^ClJ; 0, Ri*«14atXHT© (Cu 
+ T) SttUSUfcttU (Cu + T) ^r^JUaL 

TRt#l 2 a t %*«n?fei«^a««fttS:#se:t* 

pj^tb, Ri^l2-14at%C^Tt)iHc$: 
LTt)M^l^tt^2 5-8 0 /zmOJP^U* 
NKttS (JB2ft) (Ad^ttRfia (^2 ft) O^Tfe 

cfc^) *ffox«««tt*a*b, *»Ti««tto* 
»ttft±fifit»iB5^iiifi'C€r5. fit, z.o>%>±m 

Tttft LHV^^tC® ^ U 7p >»ff*ft»lT»ft€dt 
TBftktt»c«nfc#>H«5««iST*fc. RTi2 4 

[0 12 1] i24H (N d ) £ 

si-xBsCuiHfi (5^X^15) ^-5a*S<0ffl-&«l 
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*7-?mMv, c<D7-^mm^fzmm^^2 5m/ 

^ilbTT^VtfXJEl k g/cm^itailTM 

dO»**KS+7 0 0* C, 3 O^HOiftjag 

^Tte, SB^JiHc (kOe) , §*x*Jl^-*g 
(BH) max (MGOe) £Sl5£Lfc. Jt«0»Jtt. C 
u+Hf (HftiTCOlQ) £^Obft^ffl/&Ndx F 
es4-xBs (5^X^15) KO^T, H — co^^^fr 70 

«58H* * * Jl/ b T V S M TM 5£ U . 

[0122] 824^6, Cu+H f <^HBf»SPfC«t 
9, NdSJnt^^l 2 a t %*ifficD^-r t &, 5 
kOeKi©«8*iHc^#6n, «;*:x*;U*-8t 

(BH) maxfeCu+H f CD^jfjnftbl'ttbTtfflnL 
Tl/^^WJfr^o NdSJDlO^l 2-14a 
t i HcdmLt^S^tWI 

9JU 1 4 a t %£jBAifctedn?teC u +H f (DWiMZ 

fc. —^5. Nd*JnS#6 a t i He 

^5kOe*Si:/h$<^0, ^ffi±teffifcW*ft^z: 

[0 12 3] fiUKZ)*(fc*^€»Nd»»n»tt, 6-1 
4 a t Xtm^tPWl'tzo M2 5fcL *5SMO(ftOSI 
ttfl (B) ^ito £*lfcL B(D^jnS£^{L2i±*iN 
dto F eai-y By C uiH f z (1^16) ft^>ffi/& 

[0 124] §25^1^, Cu+H f (DmtMZ&Q* B 30 
©8*1*2-1 5 a t %CD®ST\ «m^J iHc, i 
*X*;^-» (BH) max**, Jt««G>C u +T» 

7c, C u + H f (D$t.tD (D?*~£&* Jt««>&>6*IW 

t§«t5l:*«afi8AiHc, fcfcx*;^— « (B 
H) ma xcOfilittS'&n&^il^fefiJWbfc. 
[0 12 5] ^Mf^^B^Iti, 2-15 
a t %rt*ia3£*IWbfc. B2 6Jt #§gi#cDtecD|gifc 
#J (Cu) *S-r. CtiH CuOjR»a&jEft$-li:fc 
NdioF e«i-zzBeCuzzH f 2 (0^Z^6) ft£*& 40 

[0 12 6] H2 6*>S, Cu(D»I0. 1 a t 
«Ttt^O»*W:tt<, 0. 1 a t %$K±:-e J t<D®%:ifi 
8tl, ffi^iHc, «*X*;i/*-« (BH) max 
^ii'btCiSjSn-rscit^flWbfc. -tbT, 5 a t%£ 
iBA-&i:««* i Hc^JB»«cfiTU, 5kOe*SSi 
&9Tl/*5CWI«Lfc. HfSUP (Cu = 

0 a t OQ)te, ^2 4<7><2>ONdtf) 1 0 a t 

%<DCu+Hf (H f teTCD 1®) ftL£)*g-&<hJt^, 50 
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m&i) i Hc***tan-r-63i*^*s^ mkcu+h f 

<DH»SSftl(cJ:D, <D' (CcfcO^ffltcSa^ i He, S 
*X*Jl/*-« (BH) maLX&mmTZ>Z.£&Pm-? 

[0 12 7] £t±<OH»*il^6Cu<0»lJOatt, 0. 
l-5a t^aStWWLfc. B2 7H *5SM©ffi 

<b^»0] (Hf) £^-r„ zintt. Hfosanfiiffift 

^tfcNdioFen-ABsCuiHfA (0^A^6) ft 
-6tta<0ffl^*&H2 4tlB«©^IBTfPritL, W£b 

[0128] 82 7^6, Hf (DSSSnfi^ 5 a t % £r® 
A.-6ti»«*J i He #5 kOe*«<h/j:0^1KL 
<ft^o 0. 1 - 5 a t %0«lt«8* i H c s&iifi* 
TSut^WltS. H f CO^flOftb^C uOi 

Hl©^tt*^oT«8* i HcH»*LTU*K C 
u+H f CQ^^jfjDl'JzO, M^iHc, «*X*JU 
*-8t (BH) max^it^-rsaft^ftSClt^JW 
T £ (BI2 4 <Z><2>"£#!») o 

[o 1 2 9] ^±©ss««fi8^e>H f (Z)*snatt, o. 

l-5a t%^l^<hfi]^l/:o B2 8H #%BJC9{£ 
(7)|gtt0iJ (T) ZmTo Ctltt, T££{fc£i*fcNdio 
FenBeCuiTz (TIJTi, Zr, V, Nb, T 
a, Cr, Mo, W, Mn) ^§M^i^^B2 4 

[0 13 0] 82 8^5, 2at%G)TOlS^t>5 
<h, mS^tt (ffil^iHc, «*X*;U*-» (B 
H) max) h&t>2>iP* nolS<OTtfet»fi 

[0131] h±©h»*ii^ ^ T©urn©iat?» 

oTt>T<OSS«l»tt, ^2 7CDH f chPUO. 1— 5 a 

#j (Co) ^^to en**, co©B*a«sft$-&fc 

Ndio (Fei-iCo.) siBsCuiHfz (0^W^ 
0. 5) ft£tefifc<©i&&tt£B2 4 ch|^«CD^)eiff^« 

[0 13 2] 82 9^6, Cu+H f ©SSftHcJ; 9 , C 
oOMtW^0-0. 4fcl;fe^T*ffl±+#&««*l 
iHc, «*X*;i/4=—» (BH) max*S6n, F 
eSCoT?i«T*5tfl«l/fc. C o ©BtftSWrt* 
0. 4fttt^T*)«a*I i Hcl«ffl±+»ftt*«fl6 
nS*«3X hiS^rffl<o CI CDC oSSJOl/TF e <hfi^T 

^ciitccto, B^ta^^a'J-ig^Si^ni 

[0 13 3] JK±©H»*H*><&Co«»«Wte0~ 
0. 4**j»S£«9IUfc. B3 0H 
#J (KWfiS) ^nti, NdioFesiBeCuiH 

f i^*jaaofi^ft&T-^*)»bfc*iBI*&2 5m 
/s T?[H]teT^>D-;US®{crtgO. 6mm0^/X 
;U«rilbT7'^=f>*Xffil k g/ c m 2 TltW LT^S 
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SfuaB^&g^SSU *l;:SB2a 

U JtK0i]2fctCu+H f (Hf(iTOli) *»ftb 
[0134] (a) Cu+H f OSSilHc 

£9, *iaa*«ttf»2Ri<o2R<D»jaatitufc 

rc!)0J:OS^X^M-g (BH) max^«*UT 70 
v^dt^JBt-S. dCDgs, it^Jl £#JBbT*PJW 
f^i^fc, SiaiOjMilfiSdUSO 0 C£9<£ 

(BH) maxiOllW^<&0, *-<BKk«lH8!)* 

&. M(/9oo° c&omutte&L* ^*x*;u^ 

-m (BH) max©t^jN$<a:0» ^KWfflHSa* 
^>t5, ^(C, C u + H f O»ttJ«ILC0tt:*aE«2 (C 

cfcO, Cu+H f«*n^L©«-&tctt«>:x*;u^=-at 
(BH) ma x<0*»«©J;^*f M^#6n^li 2 0 
dta^PJiiHbfc. Jt«£«l<0(3)^6, fS2a@co 

l^ai31(^^-e : btt:K0iJ2(D (Cu+Hf) SsMftlbtClt 
Kb, +»iB^»*X*;i/=f-« (BH) max(Z){B£ 

[oi3 5] h±oji»*^6Cu+h f mm,* m 

lg@0MHStt4 5O-6OO o C, 3fS2a@£> 

nmm&&tes s 0-9 o o° cdoaisaoasj; 

a<0^$SELTfe+»iB^fi*X*;i/^-« (BH) m 

a x<Dm&'&t>nz>z.thmwisfzo 30 

[0136] ^ 3 0 (£> (b) tt. 03OCD (a) (Dm 1 
fc*. 15° C/#ffi<0»&TrB3 0© (a) ©Siai 
15° C/ft$L(D%}&Tm3 0<D (a) <Z>aS2aB£K 

*bfca«*-ciinJ»UT3 o»w«»-r*. *UT. 1 

5° C/»ffi<D«-&t?*ia*T?&aiT*. ^3 0<E> 
(a) cOJB2RB«cB*Ufcia*fcJnJI!rt-ScDt. Ml 

mm. *2asK:B«bfca«^iiD«n,T'bJ: 40 

[0 13 7] H3 1»t *9BH0ffi0>|gllkM Gfflfifc) * 

gto en**, Nd€r*±a7c*a>ia»-5^tt2aa 
mi&B<D%mm* 500 0 c, 3o#ra. 

^2a@C0f^ja^, 7 0 0° 3 O^fSTfTofcfctf) 

SAtttt item* i He, «*X*;U4=-» (B 
H) max) -C&£o JtRWttC u + T^jtafr b 
CDBM4$1£ («B* iHc, «*X*;M=-fB (BH) 
max) £^kT (IS. ««fflatt*»WtH«(Cffo 50 
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fc) o 

[0 138] B3 1*^, Cu+TOSlOCctD, Nd 

*<0Cu+T»ttl«i:L©lt*8«i:JtttL/, ffiS^iHc 
*5itfa*X*;i/^-Sl (BH) maxd«i|*LT^S 

<Dt$, m 3 1 K^-f £5 Pr, Nd + Pr. Nd + 
Ce, Nd + Pr+Y, Nd + Dy, Nd + Gd.Nd 
+ Tb, Nd+Dy+Ytfea. 

[0139] ^±(Dmmmm^^m^(o^±m7tmx-N 

d£rg&bT^ (Cu+T) ^Dt^^O, SJfflSlbKJt 
Kb. M^iHc, i*x*J^-» (BH) max 

[0 14 0] 13 2H *5E^<DffiOH»« (U#>J? 
^^to enfi, NdioF esi BbCuiH f 2 COM 
&OW£to<Dmi&fa&u— 1-5 Orn/sCD 
3SSTf£{t:2 i±T U # >SS^)f^iS^MUTU > 
#JS*£Sl5£-r£. ^Ut, Slg@ 5 0 0° C, 3 0 
43J:^2g| 7 0 0° C, 3 Oftl&KD 2 &tnm 
3£lffibT^<Z)££<D«««H4 (WiHc, ^*X 
(BH) max) fciBasgbfefca)-??**. it 
1 ttNdio F e«4 Be CDC u +H f *£b<E>l&/£0 & 
®T*0. 7 0 0° C, 3 05}WlgMMlL 
f;„ Cu+H f *L<Z>NdS#*<iiS«Mfe&* 

»6ns«fliJ|ftflc-e*SNdu.5 F eso. sB6©*><7)T 
ftO, 7 0 0° C. 3 OiHffl© ia»ffl«£li6bfc. 
[0141] H3 2 3&^, Cu +H f (DmWz&Q* 8 

0 um<Dm&^nm±irfttem$L&& (&mti ihc, 

S*X*JI/4=-» (BH) max) d £3&**iJ 

^b/c«, 8 0wm(0f^fix.^«l: l 88AiHc^5 
kOe^TlHlO, ft*fc:*{LbTjllfl±»£b<&^. 

cu+h f fcv<D^mfr*>nw-tz>&o\z. m 

;U*-fg (BH) max) Ktt^TSSHHcii^U 3 0 
JGjctftt, 8 0 ^m£>JP^Tfc2 0 %£U*9©SM>lwl|fl£ 

[0 1 4 2] £t±o*a<fsi^e»cu+H f ssab. u 

[0143] ^3 **^co<a©iia« (*>KB 
w ^is-r. cnn H3 2©*5swT»e»nfcu#> 

»**5 3 — 5 0 0 tfmS«C!>fi[gJ3f»»b, CCDt&ft: 

«D £4Sfi%i£jtJ0U a**B«W ) r*SI*JlMl[$-e: 
7^^b^^b/co CC0iE^«l€r»»- «8'JbT5 0 0 /£ 
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it, 

[0144] i33^b, vrt>m^<Dmwm-?\z'& w 

—81 (BH) max) fefiiLT^CtWin, 
'J # >»f 8 0 m*iBA 5 t . *S»±-k#T 

fcbCDNdi j. s Feeo.sBt (D^f$.<D^^^\-PN d i o F 
eB4BsMdc<Z)Jt«l£«©»-&tCtt. 2 5 Mmtf>/P^£fg 
iz, !P^iS-rt«aiSiWtt"(»*x*;u*-» (BH) 
max) *«i»l:*ftlTLSU, U #>»«fa>JP^£ 
i#bT#> K»H©fPHRF©**K©lRl±<Z)^ ijyh* 20 

[0 1 4 5] W©iW^bCu+H f gsflDb, 'J 
#>JP3j&*2 5-8 0 /imt^^^lSTW^-t 
#jSS bfc. (il, 2 5 Atm*S80»*.T i bj|ffl 

+» a:?* ««wtt**» n £ . 

[0 1 4 6] S3 4tt, (iSS. m 

MUW CltUi, NdioFesiBsCuiHfz 

©|iS©8)R»SaiS 1/ U # 5 0, 2 5 

b, lg§ 5 0 0° C, 3 0m 2g| 7 0 0° C, 
3 0»W<Z)2aj»fiia€:Jfib, £n*>S#>FK5&«2 30 
fit^o ^IT, 80° C, 9 5%RHG>i»& • S5«St 
STt, 1 2 0, 2 4 0, 4 8 fS£)fg£ 

Cu+H f/cCl^Ndu.sF e so. s Be £>*&j£0 fcCDT 

[0 14 7] H3 4^6, *»W©#>H8Ett8E*© 

[0 148] H±fl!)H2 3^eB34l:J:ot, R — F 
e (Co) -B^tCCuiiT (Ti, Zr, Hf, V, 
Nb, Ta, Cr, Mo, W, Mn) &fflft9$M?Z>Z. 

U ft±^*R©»MS<B*J>fc< ( 1 4 a t %J£TF) 
-81 (BH) max«rRl±$1i-fcllffl±flEnfe*ASBa5 50 
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U#>»»2 5-8 OwmSHSC^S, **tt«r 

[0149] (4) 03 5^5B4 7SfflK R-F 
e (Co) -B»«CC + Cu + T*jlS*apbfc«-&0 

T, T <ffl#&«7G«) tiHf, Ti, Zr, V, N 

b, Ta, Cr, Mo, W, M n <D 1 m&Z> V^A 2 ii^ 

[0 15 0] (4-1) : »Bt&&£itig 

ft»JSH-rst, ^ffilS^S&ftftfl 1 

»*3J:tf1f-fX*MtC3>hu-JU"C€, 0. 0 1-1 
MmgffiCORz F e M BftJHBS^ 5:7^7 r^ffi^lR 
DHA**:Ji&*tt<i:fc£. iftStll^n^R-Fe (C 

o) -B^m^z-o^xm^^mmTzmo^mm^ni, 

^&±^7C^ (R) <D»»*tf<d>£^ 1 2 a t % 
5fe*(rOJaj«««T*oT ! b, #tCC, Cu, T 

c, MSlSMBr, K^IWcx*;!,*-* (B 
H) ma x$*T*i\«^»ifiT€r5eii:^**W# 
fcUi^*:bfc., 

[0 15 1] *^(Ojfflj^T^S@^i±^«*4 

SBcDjftffla^ctORiFei4Bea<D«€r»ricb, IS 

^ttr^O, S2^gcD^co^iascoig:^^J;0 : b 
«»*$tt, mz (BH) max^0«$t5u« 

bTtMfctfifcbTfei^U iKfcU b 
fc«fc!»ffl3£MbTfcJ;^. 
[0 15 2] *38W©3BLflETttgifti£ft{c**0 

(^iWlO-8 0/imT^o/:o *&, 2 5 — 8 0 m 
mt^ViU^>^^^«tC»^bT#^n^l&^ 

2 5 Mme«©»*>j2p bTff 
dEbfc«M|e^6fPrtfr*»ftCitb, 
Sft«tt<0#>Fi85*»*21t*«-C*fc. Hie, 

&w<D&mmmx&K>, ^>^msf^aLmz^^m 
**{t$ns^iRS^tti^tow#(wcfcOBi*tt<o 

[0153] (4-2) B3 6^eB4 76fflK R 
-Fe (Co) -B5R^C + Cu + T*asanbfc«-&© 
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m (R-Fe (Co) -B-C-Cu-T) £^rfo 
[0 1 5 4] ms 5\Z^X, S1H ffMfr^^o 

u, T\ Fe (Co) <DW&$:ff?o 

• 6 a t %^R^ 1 4 a t % 

• 2 a t %^B^ 1 5 a t % 

• 0. 1 a t %^C^ 5 a t % 

• 0. 1 a t %^C u^5at% 

• 0. 1 a t %^T^5 a t % 

(Fe + Co) ^0. 4) 

S2H mm*?fteo. cntt sitpfsu^§w4 

[0 15 5] S3te, S2tSSLf;«^ftIi 
CtlH, 0iJ^_^2-2 5mXS?^^ilSTlE]g 
JU^ffidft&O. 6mrncDH^y XJUZMl, 
TT)lsJ>tf7sJ£ 1 Kg/cm 2 T^#)^S*tti LTiU 
&£2?b, T^^?/^^^^^^!^^^^^ 

[0156] s 4ti, jajaa &frfc?. 

^ *{!3^fB®Lfccfc^^, 4 5 0-6 0 0° CC0®g 

£ (RM&a <*ia> x^3tc^oTfT^3) . -cow 

laolRfflatt. ^>£bfci:5t;:R2Fei4Bi&,i,CD^ 
£ J* $ i± 0) Tf £ o 

[0157] S5H mmm (»2S) &fT^t5. cm 

«U :6«KK*L*:<fc-3K- 5 5 0-9 0 0° COffl 
1 g(Z)MlJ: 0 t>Sf i^jaST «7t« 3 0 fHffl© 

2 8) XS4fC e toTfT^'5) . -0^2g;C7)^MS 

s®&g k t ^ fe © -e * s . 

[0158] S6H »»"T S. S4, S 5 T 

s 5 ©ifiisiiLT^e s 6 ©t»»Lfc^, mux 
[0159] S7it ft»«5*^riE$ti<5. cnn 
ssn »jB<ojg-& • mmzfrtzv* 

IB) ft»&bTJ;<fiirr<6 (»fit«^-^iKxe6tc 
cfcoTfTte^) o 
[0 16 0] S9te, Af#£fr&'5. £tltt, S8T*SJ 

sion flag-rs. unit s 9T#»bfci)Mfc£& 
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M?Z> (^XfS8lC«£oTfTfc5) o 

[0161] s i in, mmmtrz* ztut* s i o 

LT«B*WtS-li:S (ffiBHftxe 9 (CJcoTfftt 
■5) . S12H #>KKE#T€r*rt*£. 
[0 16 2] K±<0cfc^fc, R-Fe (Co) -B^(C 
C + Cu+T^Ucl^ti^S, ftft, »I 

(Wis) . mmm («2g» . t&»LTa««5*fP 
(c + Cu + T) SinfisbKitu *5SW* (c + Cu 

+ T) ^OlTRWl 2 a t %*j»Tt>W^«*Bf 
tt^SS^t^PlSEtL, R1^12-14at%M 
^Tfe#B;b i He L^fe^^pJtg 

SHMflS MIS) . (*2S) (*6l»HIIS 

MS (»2S) ©^affcJ:^) £fToTBgU£tt£&§ 

^> 0 fix, c©*±agi?&«eo»#:{ci»ji&^fi'&b 

S Rft#'>&:< TRffcb»^£:*l;:JP^ U 

SiST^fc. KTH3 6^6H4 7<Dte©H»0iJ*fflVi 

[0163] B36H *58W<0te<O#ltt0J (Nd) * 
5frf\ eitltt, Nd©»M*£g{L3i*-fcNdxFe 
JO ss-xBsCzCuiH f 2 (5^X^15) &£>J&J«;G>iE'& 
ttfcT-^WjRU £<D7-£»#bfc»l»tt£2 5m 
/s Time*r^n-;USM(crt^0. 6mm^yX 
MIUT7JW>*XE1 k g/cm*T&ftiJbTig 

u(dis^s*7oo° c, 3o»Boi» 

d^Tti, §i^iHc (kOe) , ^Sl&jfcSSB 

fltfcX*;U=?— « (BH) max (MGOe) 
^bJto JfcttWtt. C + Cu+Hf (HfttT(0l8) 
40 ^r^ttlbi^Viia^Ndx F e 9 4-x Be (5^X^15) 

[0 164] B36*^» C + Cu+H f CD^^JfJD^ 
cfcO, Nd»ftI«0^ttVi 1 2 a t %**8c9ifflf$Tfe, 
5 k O e ^JiCDffK^ i H c S^X^JU^- 
» (BH) maxfeC + Cu+H f <7>S6Jintt L<OJtK« 

VU2-14at %C0|aj*T?fe, «m^J i Hc^fliL 
50 1 4 a t 3££«AfcttJEKTtiC + 
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cu+h f <Dmmiz<kz>&m?) \ Hco>mMifiM.*>ti& 

<^§:tWJ^Lf;. —H. Ndiii^6a t 
MTtefttt* i Hc^5 kOe *«§<h/h£ < ft tK $m 

[0 16 5] Ut±OH8WPj|^6Nd*inJfitt* 6-1 
4 a t *a*j6S£flWLfc. B3 7H *5SW<O<ft<0lg 
gt^J (B) ^^-To Zintt, B©»JDa«r*{t$-frfcN 
dio F e«s-Y By Ci C ui H f i (1^Y^16) 

[0 166] H3 7A^, C + Cu+Hf (DSSJJPKJ; 
0, BOSJPfi^2-l 5 a t SSOttHT. i H 

c, 8BiS««Br. S*X*;i/^-» (BH) ma 
xt^\ Jt«*»]CDC + Cu+T»SpA|L(Cjtb. ^cSJcif 
^PLT^-5C<h^JBJbfCo C + Cu+TC0^:b 

DI:B o^tf Jt«SEM^ cfc -5 *;:;*:«£:«« 
*iHc. «*X*;U*-« (BH) maxOfillttS 

[0 16 7] &±©H»*H^SB*JlPStt. 2-15 
a t %j&«jgy3£W»Lfc. H3 8tt, *RW 5£» 

10F eei-zBsCzCuiH f z (0^Z^6) ftSJULfifctf) 

[0168] 038^6, CcO^OfiO. 1 a t 
-Vlttto&lMltteK . 0. l-5at%^itW 
iHc, «*X*;i/^-« (BH) max)&<tt)i:*B 
fcJ#*nT*££##iJWL/i:. fit, 5 a t%£@*_& 
i Hc43«ttXS*X*;^— » (BH) max 
ttT U 1 1/ * 5 u t^flfl L^. Cu + 

H f ^*P (C= 0 a t %<Dt%) <0<$\i** m3 6 <D0<D 
NdCOl 0 a t %<DC + Cu+H f (HftiTOll) 

» (BH) max**iMflrt-5»Sa***rt** MKXOH 
Bt»*Dtr«to* *««cffB*iHc. «*x*;^-» 
(BH) max3&«JfJlDrs^^3&^JWL&. CCO^JUPffi 
^5 a t %£&7t£>£, iHc#5 kOe*»t 

/hS<&0*flI±ff*L<&^. ^£9, CSSJP»*« 
0. 1 — 5 a t %mmz&^T* Cu+Hf^COCOi 
^@®^SffiB r £**0ttT3irrfc:, M 
BAiHcti*I*K-» (BH) max^rpJ±$ 

[0 16 9] K±Ol«l«PS5^6COSBJnStt, 0. 1 
-5 a t KOTgStWWbfc. 13 9H *«WOffi© 

Uttfl (Hf) *st. ^nn h f ©»»fi*ft{ts 

t^NdioFeei-ABeCiCuiHfA (0^A^6) ft 

[0170] B 3 9 3&>S, H f CDgsjtaffiO. 1-5 a t 
%«8H£*3^T, StoiHc, 9Si3RSSBr, ft 
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*X*;U*-*S (BH) max#;ttifcitttoT*Ci:#* 

5 kOe*Sli:/h^<^0llffi_bS : Sb<^V>o C + C 
u*M«ttTtt, i Hc^5 kOe*itW< 

h f tcDmmmm-v&mti ihc, &sant«ftB r , 

S*X*;U*-f8 (BH) maxtf**fil;:i8jnrr£C:£ 

[0171] uioiif^^H f ©sjnffltt, o. 

1 ~5 a t %a*SS£*iJ0JL&. B4 0H #3£l3H<Z)te 
70 (Cu) dtlta, C uCO^JfjPfi^^ft 

SiirfcNdio F eso-zzBeCzCuzzHfz (O^ZZ^ 
6) ^t-6adEOE'&tt*H3 6 £H«<B#JBTffr$U 

[0172] H4 03&^, Cu«fll0. 1 — 5 a t 
%^Htc4o^T, iSKMBr, ft*:x*;i^-* 
(BH) max^BtctfJni-rs^ii^ipJW-rs. * 
C+H f S^SJJPKit^T, Cut©«^»fllTfi 

ft*X*;U=F-» (BH) ma x^fa±LT^£ £ £7^* 
20 WITTS. §L, C u (BSSpa* 5 a t & 
i Hc^tTL/T5 kOe*M£ft0j!ffl±#£L, 
<&V>„ 0. 1 a t %*ffiTte^0>3a*te&^. 

[0 17 3] JK±©l8Bi*SI^ | 5Cu©SJlPatt, 0. 

1-5 a t %&&mtmm\stzo B4iit #5sijJicoft& 

ontkM (T) £3kT. ^ntl T£^{L£i+/cNdio 
F e 79 Be C2 C u 1 T2 (THTi, Zr, V, Nb, T 
a, Cr, Mo, W, Mn) ft5Jfij£(0ffi'&«j£BI 3 6 

[0174] B4 1)&^» 2 a t %£>T 098^7^*3 
50 «««ftt (^B^7 iHc, aSBKSlB r , ft;*: 

X*;i/*— « (BH) max) fc^;b£^\ ^ttlOl 

[0175] u±<DM&mmftZT<D^~fn<Dmm~?& 

oTfeT<0»Jjp««, H3 9<Z)H f tHi;0. l-5a 

#J (Co) *«-T. Co©B»«£S{fc3lt:fc 
Ndio (Fei-iCo.) rsBeCzCuiHfz (0^W^ 
0. 5) feSttfi!W>fi'&<l»*B3 6 £H«©#JH-Cffr3E 

[0 176] B4 2j&>6. C + Cu+H f ©aSW^J; 

0, cooBtftaw^o-o. 4\z&\,*xnm±+ft%i 

mtf) iHc, SSBB^SKB r , ft*X*;U*-fS 

(BH)maxmtl, F e £C o -?@i&~C£S 
WLfco Co©ilftiW#0. 4^SAT : bllffl±+^ 

ITF e ^B^T^-ttcJ: 0, H^LttVi***3. U — 

[0 17 7] «±<Djg»*Sl^eiCoB«SWttO- 

50 0. Atm^tnm^tz. 34311 *asw<z>ffi<osi» 
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W (f&&m *jR-T. Cin«, NdioFenB 8 CzCu 

ih f ifc&m&<DU&fy*7-9mm^tzmMm*2 5 

m/sTrHiei-^D- ;U^®lCf^mo. 6mm(D^y 
X;i/*aUT7^=f>*XBEl k g/cm'-Tr&frtttbT 

#bfc. ittt«ltt*«M©afl[«H5t<oa»«rtt&« 

u it^^j2t^c + cu + H f (Hf«T©ii) mm 10 

&bCQN dio F e«4 B«lftdcO»atfttt*^"t. 
[0 178] ^ 4 3 <D (a) & . C + Cu+Hf G>* 

amccfco, ffiiaa*5cfctf*2ea(0 2a<7)»n!is«:as 

j!ft«ia€:J6Ufc ! b©<tO«*X^;i/*-« (BH) ma 

#!SbT«^-f !BiaB<0J!»fflSfifl«<4 5 

0° C£9{g;ia, ^it/6 0 0 0 C £ 0 
^cx^M^-fg (BH) ma x<04M*/h$ <& 9, 

<oji^3»*#«<j>-r*. «2aB©»ffl3iiia»<5 5 20 

0° C<fc9ffi», 43<fctf9 0 0° C «fc 9 £ & 5> £ , 
**X*JI/4=-8l (BH) maxOldVh$<&0, 

<Dm&m&9kifiw>'tz>. miz* c + cu + Hf©»ai 

*L©Jt««2^J;0, C + Cu+HfitelOS^ 
fc:fct«;*:X*;M=-S (BH) max^Oipft 

co®^e», *2sa©j»ffia©*Tfejt««2© (c + 

Cu+H f ) *So*b(cJt«U+»i«^i«*:x^;u^-- . 
m (BH) maxfl)i*»^n5:tfeflWl/fc. 
[0 179] £t JiO^ft**^ ^.C + Cu + Hf gsflP 50 

u aiaio»«nia«tt45o-6oo o c 312 

aBOj»ffl3Sfift«:5 5 0-9 0 0° CdoSlSKD 
ffifl^fc9fcW^££#iIS£*JWbfc. $2g@ 

<offtfflao**JfiLT'b+»ifiE^ia*x*;^--» (B 
H) maxW#f»n§u<i:t)fiJ^Uco 

[0180] 1430 (b) fcL ^4 3 0) (a) ©JB 1 
g@^^^2SS0^«[L3acOJtra^tt^J€r^T o MM 
tt, 15° C/#fe<9id-&-C04 30 (a) 

15° C/#tt<D«<&-eH4 3 0) (a) <D^2gfgtCfS 40 
3£bAc&&£Tj!)0£fcbT3 0#fSffijrr5o fLT, 1 

5° c/»tt<o«^T*a*T»ai'rs. m. ^430 
(a) ©jB2aafce«bfcjft*fcjp»-r"sc!)fc, mi 

bfcfft. WK» «2aBtcE«bfcjaKKiftIII»bTfeJ: 
[0 18 1] i4 4H *«W^ffi<oSg«M «&*£) £ 

^t, ^n«« Nd**±S7c3Roiaftsiitt2aa 
u^tn *iaa<z)jftjaa, 500 0 c, 30m so 
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m2mB<Df!mm* 700 0 c, 3 o^ra-cfro^^cD 

CO, (ABA iHc. SgBXCtB r . 

X*;U*-f6 (BH) max) T&£>„ JtttWiC + C 
u + T»mfcL©»^<D«««rtt («B* iHc, St® 
MMBr, **X*;i/^-« (BH) max) £^ 

[0182] 84 4*^, C + Cu-h TcD^Jntr J; 0 . 

Jl i H c , aSKSSff B r *5 itf«*X*;U^-» 
(BH) max^ii*l/W4ut^ffltS, C ^ 
"C, *±SS*£bTll»b 14 4 1:^ 

SIC, Pr, Nd + Pr, Nd+Ce, Nd + Pr + 
Y, Nd+Dy, Nd + Gd, Nd + Tb, Nd+Dy 
+ YT&£<, 

[0 18 3] &±^SI»*SI^6a^<0*±a5E*TN 
d^l^UTt). C + Cu+T^ADtCj;0^*PilbtCtt 
«EU TOiHc, r , «:*:X*;i,* 

—m (BH) ma x affile IfiLbU 

[0 18 4] B4 5ft *»M*Dfl&OSI«k«l (U#>ff 
*W ^r^-To Ctlte, Ndio F ers Be Cz C ui H f i<D 
*ftJ5!c©adEtt©*»«€rD— ^Hftft* 1-5 0 m/ s 

>#ff#.£«i£-r*. fit, usia@5oo° c, 3 

0#WK i5«fctffi2ai7O0° C, 3O#fH<0 2aj» 
&S£^bT^CD<h£0BM4$tt (M^iHc, 
X^Jt^-ft (BH) max) *«J3£bfcfc<ZVC*&. 
VtMtW 1 teNdio FenBi(OC + Cu+H f *ib(D*& 
f£c7)*><7)X&9* 7 0 0° C, 3O^0 1gMI5: 
Jfcbfc. C + Cu+HfSlONdl^< 

JBWtt^ften^WlpJafilttfiSNdij.s F eio.sBi 

0*><z>-c&9, 7oo° c, 3 0 #mco 1 a»jaa«rfls 

bfc. 

[0 18 5] 84 5^5. C + C u+H f <OSJptZ<t 
0, 8 0 Mm©J»*Tllffl±+»3&:K««1*tt (««* 
iHc. &*:X*;i/*-=f» (BH) max) tfff^ns 
££**M9!bfc. 8 0/im0)fMaA§i, Qkmil i 
Hc#5 kOe^TiO, &StC#ft bTI?ffl±if£ b 

<fc<r>. ^fc, c + cu+h f ttbo##«^s*ijwr 

*fflfl:$nTliSffi*0«»W^JliJ5KTtt2 

tt (»*X*;!.4 s -» (BH) max) fcJt^TftSfc 

M^b, 3 0%^±CD^{L^bTb^^o ^ntc^tb 
T*38M(Oiaj«Ttt* 8 0 Mm(DJ9^1? 5 fo2 0 %JiU*30> 

**jc3E bT»^n-S CI bfc. 
[0 18 6] J^_bCDH^^^C + Cu + H f ^ 
b, U#>ff§f^2 5-8 0 MmtfeSHMTftait 
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a \z )f<&mm.®& a» n * . 

[0 1 8 7] ^4 6 \$, *»W<Z>ffi©j|»« (#> 
5) £^To unit 04 5 <Z>*§89n?» £*l*i'J*> 
»#S:5 3-5 0 0 /imSffOfitatwfaW-L, d cr>|»{*: 
^»a#RfflX3P*->»fll l 7-X (H»»t5 0X8 

fc#Sfi-&Lfc. • »8<IbT5 0 0 m 

m^XTO^Uy htL,fz. Z<D^ V >y b fc^Sifc^BKL 

^150°C, lB*M»PJttbTX#*->»ffi«:«{t^i3: 

[0 18 8] 14 6*^, U3R>»WOJ¥^it"r^SE 
-=» (BH) max) LT^S - i:d**JWTS Q 20 

«ttfe*ffr5Ci:^f»JWrs. «(Z)C + Cu+Hf 
Sftl&l/tDNdii. s F e«o. s Bs*ajE£G>###K>N d i o 
F e»4Bs|ftfi!t<0tfc<fiW<Z)«'&tCtt, 2 5 ximCDJ?^£r 

«*#W£«»l9tt Ofcfcx*^*-* (B 
H) max) *S*l:jUffclTL/i^, 'J 

[0189] a±©s8»*H3&^c + c u+h f mm\ so 

U U 2 5 - 8 0 m m t^SHlSTftat 

SCt^litfliLfe. fit, 2 5 m m**»<OJ|E^"C 

[0 19 0] H4 7H **W<Dftfi©*IM»J (ffifi. its 

^^to 21tltt, NdioFezsBeCzCuiH 
f i©JttflE©»iB»*«lftL/U#>»*5 0, 2 5 ^m 
£U lg! 5 0 0° C, 30#FS, 2SI 7 0 0 0 

fit, 80° C, 9 5XRH0>jSj&-iB 

awftT-e, 120, 240, 4 8 objh&bu stco 40 

*(OC + Cu +H f &L<£>Ndi3. 5 F eao. s B<0>|Bj£ 
[0 19 1] B4 7j&>5. *»W<07S>HiB©tta*© 

d*«nfcfeOT?»S. 50 




«rBPF7 - 1 2 2 4 1 2 

[0 19 2] BUL<J!>H3 5^684 7 tC£oT> R-F 
e (Co) -B^CCtCutT (T L Zr, Hf, 
V, Nb, Ta, Cr, Mo, W, Mn) £HR*»ttrr 
£ 9, £|j£AK *5«fctfC, Cu. T©J£ffijRJm 

KlJttSU *±«TO*R©SJinS<0*)>fc< (1 4 a t % 
l^T) T?*^«Btfj i He, ^Sm^SSB r £ 
t^T*, fi3^Ht^i$:^t#S. 2& 
SftjsaatwctOa^X^^-sK (BH) max^i$ 

HjS*1ffl5«a«ftta?JP^U#>»*2 5-8 0 Mm£r 

Scheie, mm»&&#>l z mElz&ttZ>Z.L&-Cg 
S. 
[0 19 3] 

R-Fe-BMftI5f:^^T, C, C + T\ Cu + 
T, C + Cu + T&iSfij6»PUT*±a®ft«S«:f^ric 
U R#Nds F ei4 BBit^mmm&L ( 1 1 . 76%N 
d) &Q^<Pte^6^l 1 a t%(Dmf&Mmz&^Tb 

»«»4*tt**»sn, ft*saiifij« (11. 7 6%n 

d) iH^i 1 2— 1 4 a t %Nd<Dm.f&mmz£>\,* 
Xh&mtl i He £if*£-ti\ lC7W7 7XMi 

£JP*#2 5-8 0 m mfe*S&ftU3p>S»«C0»±a 

U BKM^tt (Mi*iHc, iiSSSmmSSB 
r, iBS*x*;U^-» (BH) max) j&^Hfitefete 

St, 

( 1 ) AO, : C (MX) 

c (mx) +t «&&■) 

Cu («) +T GB&&JH) 
C (MK) Ku (^) +T (SDP^A) 
co^Pl^O, «»«ftt^«^lPJ±bfc. ^(c, Rco 
6 - 1 1 a t % O^HcO^JUO^. i He, S^X 

(BH) max, aSSK«SB r ^^4itZ 

0, ^ffit^So ROl 2-1 4 a t %<Dffi.mtZ 

*5^Tfe«B* i Hc^^Oit^r^-li-So 
[0 19 4] (2) l^ffiS: 2&^fflS OBlftB-C 
RiFei4B«i©tt*m »2ft|7?«fiflEfi$1i: 

T«jgaa^*d») (c^o, 1 sfMiSct 0 feg^cx^ 

(BH) max&lSiS-frSCt^r*, 
a^x^;U^-«{ (BH) maxS.|«t5:Wt 

[0195] (3) jgift : U#>f»#Sr2 5-8 0 m 
[HI] *^(0 1iWJMT*§o 
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[0 



37 

2] *%9ia>ftlk01 (Nd) T&£o 

3] *ftm<Dmmm (b> t&£>„ 

4] *St9Hl>n9L9i (C) T*^>o 
5] (Co) T&5o 

6] #58W<05«I« <j»iSH) -c&^o 

9] *58W<aiiR0y (#>h«s) 

1 2] *&l|JJ<0ffc(DiiR0y (Nd) -c&£„ 
1 3) *«MO{fi<OjlSfe« (B) 
1 4] *58lEG>teG>S6S 

i 5] *5£93a>te©5g»{ 
1 6] *%wv>{&<Dnm 
1 7] *ftm<omomnkm (Co) t&^o 
1 8] ^mcDimmmm (mt&m) 

1 9] *»9l<z)ffi0fgtt0g (ttft) 

2 0] *5E^(0<a^>H»« <u#>ww T&^o 

22] ^^cd^cdh^j (iea, ^mum t« 



(C) T*^^>o 

(h f ) -e**. 

(T) 



2 3] *^^CDffiOH 

2 4] *&w(Dm<Dmm 

2 5] 

2 6] *5&iwa>te<0Sg»- 
2 7] *&w<Di&<Dmm 

2 8] *5SWG>teG>* 

2 9] *¥&WV>i&<Dm 

3 0] *^^<7)ffi(D|| 



(Nd) 
(B) 

(Cu) T££o 
(H f ) 

(T) T&&o 
(Co) 



(20) 

[S3 i] *%^coteo^»0y 

[03 2] *»«<0ttO|»« 
[@3 3] *38W<0fl&<D3Mft« 
[03 4] *%H<3{fi<DHStffl 

[03 5] *%^0ffiO^; 
[03 6] *%9l0)ftb<Z>|gttfl 
[03 7] *Jgtyicr)flliO||^0ij 
[03 8] *«^<Z){a© 
10 [03 9] *S^<^te^H^0iJ 
[04 0] *56^<Offl<DH!R0iJ 
[04 1] *3SW<D{fl<DSMftW 
[04 2] *fg^co{fi^|g^0ij 
[04 3] *58^of|&(Z)||»« 
[04 4] **^<©(fi<7)jt!»«y 
[04 5] *a^<0te©H»« 
[04 6] *%91<D<&<Z)#g|*ffl 
[04 7] *3EH0ffi<Z>ftlfe0l 

20 [«F^0>ttW] 
1 : 

2 : feftXg 

3 : mmm m i gu is 

4 : &gL31 <fg 2 R) IS 
5 : »»Ifi 

6 : »B£*g£r * fg&lEIg 

7 : jgftlg 

8 : fijtJ^II 

9 : Wfii^ftXS 

JO 



7-122412 



(»fi. KSttlfe) 

(Nd) 

(B) TfifeS. 

(C) T££o 
(H f ) 
(Cu) 

(T) T&£o 
(Co) 



[03] 

*S*JJ^SI«*F!l (B) 





B <D$&S 

(at%) 


* % m 




iHc(kOe) 


(BH)max(MQDe) 


iEc(kOe) 


(BH)nax(HQOe) 




1.0 


1.2 


1.1 


0.5 


0.2 


BIN 


2.0 


7.6 


8.9 


1.2 


1.3 


4.0 


8.0 


10.0 


4.0 


6.1 


6.0 


8.4 


10.2 


4.5 


7.4 


8.0 


8.8 


10.0 


4.8 


7.4 


10.0 


8.2 


8.8 


4.6 


7.0 


15.0 


6.0 


6.7 


2.5 


3.0 


§E ffl 5t 


16.0 


3.0 


2.0 


1.5 


1.5 
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(21) 



7-122412 



mi] 



(R-Fe (Co) -B-C) 



S 1 



ft 



S2 



mmum i -[ 



S3 



S4 



(»ia) XH3H ambus (sms) 



{[ 



6^R^1 4, 2S;BS1 5, 
Co 

CoCOg^O^ £0. 4) 

Fe + Co 



S5 



*mqsi (»2ift) xg4-f | mm m2m 



S6 



ilfSS : 450-600t 



^2gg : 5 5 0-9 0 OtTfio 



S7 



S8 



S9 



S10 



Sll 



S12 



-21- 



#g|ij27 - 1 2 2 4 1 2 



[0 2] 

* & S3 <?> H » ffl (Nd) 







* % W 






(atX) 


iHc(kOe) 


(BH) max (MGOe) 


iHc(kOe) 


(BH) nax (MGOe) 


£ ffi * 


5.0 


1.5 


1.3 


1.0 


0.6 




6.0 


6.5 


7.8 


11 


1.1 




7.0 


7.1 


9.0 


1.2 


1.3 




8.0 


7.6 


9.4 


1.6 


2.3 


in ffl 


9.0 


8.4 


9.8 


3.0 


4.7 


10.0 


8.4 


10.2 


4.5 


7.4 




11.0 


9.0 


10.0 


5.7 


9.0 




12.0 


li.o 


10.0 


7.1 


10.0 




14.0 


17.0 


10.5 


14.4 


10.5 


BB 


15! 0 


18.5 


8.5 


18.5 


9.0 



[04] 

*mw<DWzmm (c) 





c <D&mm 

(at%) 


masm. 


iHc(kOe) 


(BH) max (MGOe) 


15 BB ft 


0.05 


4.5 


7.6 




0.1 


7.3 


9.4 


0.5 


8.0 


10.0 


1.0 


8.2 


10.2 


2.0 


8.4 


10.2 


3.0 


8.7 


9.5 


5.0 


7.0 


8.0 


fi'BB ft 


6.0 


4.2 


5.9 



[0 5] 

*mwv>m&m (Co) 











w 


iHc(kOe) 


(BH) max (MGOe) 




0.0 


8.4 


10.2 




0.05 


8.7 


10.5 


15 ffl 


0.1 


8.7 


10.5 


0.2 


8.9 


10.4 




0.3 


8.0 


9.8 




0.4 


7.4 


9.2 


mm ft 


0.5 


5.0 


8.5 
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(a) 



[16] 















(BH)max(MGOe) 




450.0 


550.0 


LI. 2 




450. 0 


700. 0 


11.6 


* fe m 




700 n 


12.0 


550. 0 


800. 0 


11.6 




450.0 


900.0 


1L0 




600.0 


700.0 


12.0 




350.0 


700.0 


10.2 




650.0 


700.0 


10.0 




400.0 


500.0 


8.0 


itmm i 


550.0 


1000.0 


3.0 




ML 


550.0 


10.0 




ML 


700.0 


10.2 




ML 


900.0 


9.6 


am) 2 

(C*U 


500.0 


700.0 


7.2 


ML 


700.0 


7.4 



CD 



[015] 
*ISW<Offi<DWKW (Hf ) 











(at%) 


iHc(kOe) 


mm H 


0 


8.4 




0.1 


9.0 




0.5 


10.0 




1.0 


10.5 


2.0 


11. 0 




3.0 


10.5 




5.0 


9.5 


m ffl * 


6.0 


4.8 



(b) mm^jmrnam 




(24) 



12 2 4 12 



[07] 

*%m<nmmm (mm 













iHc(kOe) 


(BH) max (MGOe) 




Prl0Fe82B6C2 


9.5 


11.4 




Nd8Pr2Fe82B6C2 


9.0 


11.8 




Nd8Ce2Fe82B6C2 


7.1 


9.4 




Nd7Pr2YlFe82B6C2 


8.0 


10.0 




Nd6Dy2Fe82B8C2 


9.5 


8.6 




Nd8Gd2Fe82B6C2 


7.8 


9.0 




Nd7Tb2Fe82B7C2 


9.8 


8.6 




NdlOPrlFe81B6C2 


10.0 


12.0 




Nd8Pr2Fe77Co5B6C2 


9.3 


12.2 




Nd9DylYlFe71ColOB7Cl 


10.0 


8.4 




Nd7Pr2YlFe82B8 


3.0 


5.0 


fcbttM 

(C*L) 


PrlOFe84B6 


5.0 


7.1 


Nd6Dy2Fe84B8 


2.4 


2.3 




Nd9DylYlFe72ColOB7 


5.0 


4.2 



[110] 





m is. 


turn) 


80«C 95*0>iBi&, iffigT 


120hrs 


240hrs 


4SQhrs 




NdlOFe82B6C2 


50 








25 










Ndl3. 5Fe80. 5B6 


25 
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[H8] 





* & W 


(/urn) 


ifcj&ffli 


(c*U 


iHc 
(kOe) 


(BH)max 
(MGOe) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


(BH)max 
(MGOe) 


i 


3.6 


3.0 


90 


1.0 


0.6 


0.7 


2 


7.4 


10.8 


80 


1.2 


1.0 


1. L 


5 


7.7 


11.0 


70 


1.6 


1.1 


1.6 


10 


8.0 


12.0 


50 


2.2 


2.2 


3.0 


15 


8.2 


LL9 


40 


3.3 


5.0 


6.1 


20 


8.4 


12.0 


30 


3.8 


6.0 


8.2 


25 


8.6 


12.0 


25 


4.5 


7.4 


12.0 


30 


8.3 


11.7 


20 


4.2 


6.8 


11.0 


50 


7.9 


10.3 


10 


4.0 


6.2 


10.0 



(0 9] 





EE) 


mm. 


(jum) 


(%) 






# % m 




(BH)max 
(MGOe) 


(HO max 
{MGOe) 


(BH)aax 
(MGOe) 


i 


90 


89.0 


2.1 


0.4 


0.5 


2 


80 


88.9 


7.7 


0.7 


0.8 


5 


70 


88.8 


7.7 


0.8 


1.2 


10 


50 


88.9 


8.4 


1.5 


2.0 


15 


40 


87.4 


8.2 


3.4 


4.3 


20 


30 


85.2 


7.8 


3.9 


6.2 


25 


25 


83.7 


7.5 


4.6 


7.4 


30 


20 


83.0 


7.3 


4.2 


7.0 


50 


10 


80.7 


6.3 


3.8 


6.0 



(Ell 6] 

*%m<»m<r>mm (t> 



T 
2at% 


tassm 


iHc (kOe) 


(BH) max (MGOe) 


Ti 


10.4 


10.2 


Zr 


12.0 


9.9 


V 


10.4 


10.3 


Nb 


11.5 


10.0 


Ta 


11.2 


10.2 


Cr 


10.2 


10.2 


Mo 


10.2 


10.0 


W 


10.6 


10.2 


Mn 


10.0 


10.2 
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[011] 

* fg w ffi <d n % * m. m 

(R-rFe (Co) -B-C-T) 



S 1 



S2 



{[ 



S3 



S4 



i^mbi (^iis) xs3H \mm (trsus) 



{[ 



6^R<£14, 2^B^15, O.l^C^S, 
0.1£T£5 We (&*^f±Fe£ 
Co 

Fe + Co 



S5 



S6 



«2ga: 5 5 0^9 0 0t;flo 



S 7 



SB 



S9 



{[ 



S10 



sn 



S12 
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[112] 





IN d 3 T^ML 


* ft m 








(at%) 




\Dfl/ IlBlA. \uKjUxz) 




fBH) max (MGOe) 


& m ft 

mil CD x r 


5. 0 




1. O 


1.0 


0.6 




6. 0 


7. 5 


7.8 


1. 1 


1. 1 




7.0 


9.2 


9.2 


1.2 


1.3 




8.0 


9.9 


9.4 


1-6 


2.3 


IE ffl 1*1 


9.0 


10.9 


10.1 


3.0 


4.7 


10.0 


11.0 


10.5 


4.5 


7.4 




11.0 


12.0 


10.1 


5.7 


9.0 




12.0 


14.3 


10.2 


7.1 


10.0 




14.0 


18.5 


10.5 


14.4 


10.5 


ie a * 


15.0 


18.5 


8.5 


18.5 


9.0 



imi 3] 
*ftw<DMa>n&m (b) 





B f^^M 
(at%) 


* % w 


itmm (c+Hf^D 


IHc(kOe) 


(BH) max (MGOe) 


iHc (kOe) 


(BH) tax (MGOe) 




1.0 


2.2 


2.0 


0.5 


0.2 




2.0 


9.8 


8.9 


1.2 


1.3 


4.0 


10.4 


10.2 


4.0 


6.1 


6.0 


11.0 


10.5 


4.5 


7.4 


8.0 


11.4 


10.0 


4.8 


7.4 


10.0 


10.7 


8.9 


4.6 


7.0 


15.0 


7.8 


6.7 


2.5 


3.0 


as m 5t 


16.0 


4.0 


2.0 


1.5 


1.5 
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[114] 





(at%) 




iHc (kOe) 


(BH)max(MQOe) 


ts n * 


0 


6.9 


7.6 


Iz ffi F*9 


0.1 


9.5 


10.2 


0.5 


10.6 


10.2 


1.0 


10.9 


10.5 


2.0 


11.0 


10.5 


3,0 


11.1 


9.S 


5.0 


9.1 


8.3 


$E 8J ^ 


6.0 


4.5 


5.0 



[HI 7} 



*&w<r>m<r)nmm (Co) 







BWBtt 


w 


iHc(kDe) 


(BH)max(MGOe) 


sin 


0.0 


11.0 


10.5 


0.05 


11.3 


10.8 


0.1 


11.4 


10.8 


0.2 


11.7 


10.7 




10.4 


10.0 


0.4 


9.6 


9.3 


m m ft 


0.5 


6.2 


6.5 



[g|2 7] 











(at*) 


iHc(kfie) 


(BH)max(MGOe) 


m m ft 


0 


4.0 


6.3 




0.1 


6.9 


10.2 




0.5 


7.0 


10.8 




1.0 


7.2 


10.9 


2.0 


7.6 


11.0 




3.0 


7.8 


11.0 




5.0 


7.6 


10.0 


mm ft 


6.0 


4.5 


3.3 
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[HI 8] 







88 514$ t£ 




1 


2 


(BH)max (MGOe) 




asn n 

uu. u 


f^n n 


11.6 




43 U. U 


7nn n 
/ uu. u 


12. 0 


* & m 


OUU- u 


7fin n 




^sn n 

jju. u 


Ann n 


12. 0 








11.0 




fiftn n 


f uu. u 


12. 0 




350.0 


700.0 


10.3 




650.0 


700.0 


10.2 




400.0 


500.0 


8.1 


it mm i 


550.0 


1D0O.O 


3.5 




**L 


550.0 


9. a 




*SL 


700.0 


10.5 




ML 


900.0 


9.6 


J±*SSM2 

(C+Hfil) 


500.0 


700.0 


7.2 


ML 


700.0 


7.4 



® 



(b) mmcowmmm 



T 
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(30) 
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mm 


illc (kOe) 


(BB)max(MQOe) 




PrlOFe80B6C2Hf2 


12.3 


11.6 




Nd8Pr2Fe80B6C2Hf2 


11.7 


12.0 




Nd8Ce2Fe80B6C2Hf2 


9.3 


10.8 




Nd7Pr2Yl Fe80B6C2Hf 1TL 1 


10.2 


11.0 




Nd61>y2Fe80B8C2Nb2 


12.1 


8.9 




Nd8Gd2Fe80B6C2ZrlCrl 


9.9 


9.3 




Nd7Tb2Fe80B7C2MolTal 


12.8 


9.0 




NdlOPrlFe79B6C2VlWl 


12.5 


12.2 




Nd8Pr2Fe75Co5B6C2Ta2 


12.0 


12.4 




Nd9PylYlFe69ColOB7ClMn2 


12.6 


8.8 




Nd7Pr2YlFe82B8 


3.0 


5.0 




PrlOFe84B6 


5.0 


71 


asm 


Nd6Dy2Fe84B8 


2.4 


2.3 




Nd9DylYlFe72ColOB7 


5.0 


4.2 




PrlOFe82B6Hf2 


7.5 


7.0 



[02 2] 





m is. 


(urn) 


8(TC 955W>SS. iSKET 


120hrs 


240hrs 


48Qhrs 




NdlOFeSOB6C2Hf2 


50 


tm 


mm 




25 


$m 








Ndl3.5Fe80.5B6 


25 
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[02 0] 



(m/s) 


* £ W 


(Mm) 






iHc 
(kOe) 


(BH)max 
(MOOe) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


(BH)max 
(MGOe) 


1 


4.5 


3.5 


90 


1.0 


0.6 


0.7 


2 


9.0 


10.8 


80 


1.2 


1.0 


LI 


5 


9.9 


11.2 


70 


1.6 


1.1 


L6 


10 


10.5 


12.0 


50 


2.2 


2.2 


3.0 


15 


10. 7 


12.2 


40 


3.3 


5.0 


6.1 


20 


L1.0 


12.3 


30 


3.8 


6.0 


8.2 


25 


L1.0 


12.2 


25 


4.5 


7.4 


12.0 


30 


L0.8 


11.9 


20 


4.2 


6.8 


1L0 


50 


10.3 


11.2 


10 


4.0 


6.2 


10.0 



[02 1] 







/suss 

(m/s) 


«> m& 

(Mm) 


(%) 




JtittWl 






(BHjnax 
(MGOe) 


(MGOe) 


(BH)nax 
(MGOe) 


1 


90 


89.0 


2.4 


0.4 


0.5 


2 


80 


88.9 


7.8 


0.7 


0.8 


5 


70 


88.8 


7.9 


0.8 


1.2 


10 


50 


88.9 


8.4 


1.5 


2.0 


15 


40 


87.4 


8.3 


3.4 


4.3 


20 


30 


85.2 


7.9 


3.9 


6.2 


25 


25 


83.7 


7.6 


4.6 


7.4 


30 


20 


83.0 


7.3 


4.2 


7.0 


50 


10 


80.7 


6.8 


3.8 


6.0 



im2 8] 

*?£W<7>ftiKD3gJi*0li (T) 



T 




iHc (kOe) 


(BH) max (MGOe) 


Ti 


7.2 


10.9 


Zr 


8.3 


11.0 


V 


7.2 


10.8 


Nb 


7.9 


11.1 


Ta 


7.7 


11.0 


Cr 


7.1 


10.7 


Mo 


7.1 


10.9 


W 


7.3 


10.7 


Mn 


7.0 


10.7 
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(32) 
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[i2 3] 

(R-Fe (Co) -B-Cu-T) 



S 1 



S2 
S3 



S4 



mm cssus) xg3-[j^Ls (wist) 



6^R^14, 2^B^15, O.l^Cu^S, 

Co 
Fe+Co 



»3 2 



S5 



nftftas (»2S) xg4-f | mm f%2®) 



S6 



{[ 



sSl&m : 450~600T; 



^2S@ : 5 5 0—9 0 OlCjao 



S7 



S8 



BffltSS-'&SIS 6-[ [fifagOS^ • SIR 



S9 



tmim 7-\ \m & 



{[ 



SID 

nmxm s-|" | at re 



sn 



S12 
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* % m 


ttmm (cu+t<cd 


irtc VKvGJ 


vDfi/ max \itKMjei 






mm n 


5. 0 


i. o 


1. O 






no 


6. 0 




O. b 


i i 


i 1 

1. L 


7. 0 


6.3 


9.6 


1.2 


1.3 


8.0 


B.9 


9.9 


1.6 


2.3 


9.0 


7.6 


11.0 


3.0 


4.7 


10.0 


7.6 


11.0 


4.5 


7.4* 


11.0 


8. 1 


10.8 


5.7 


9.0 


12.0 


9.9 


10.7 


7.1 


10.0 


14.0 


16. 0 


10.7 


14.4 


10.5 


mm* 


15.0 


17.0 


8.5 


18.5 


9.0 
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* & W 


Jt«« (Cu+T*L) 


iHc(kOe) 


(BH) max (MGOe) 


iBc(kOe) 


(BH) nax (MGOe) 


KB * 


1.0 


0.6 


1.1 


0.5 


Q.2 




2.0 


6.8 


8.9 


1.2 


1.3 


4.0 


7.0 


10.6 


4.0 


6.1 


6.0 


7.6 


11.0 


4.5 


7.4 


8.0 


7.9 


10.8 


4.8 


7.4 


10.0 


7.4 


9.5 


4.6 


7.0 


15.0 


6.0 


7.2 


2.5 


3.0 


E ffl * 


16.0 


2.4 


2.8 


1.5 


1.5 
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(at%) 




iHc(kOe) 


(BH)raax(MGOe) 




0 


6.9 


7.6 


© ffl rt 


0.1 


7.2 


10.2 


0.5 


7i4 


10.6 


1.0 


7.6 


11.0 


2.0 


7.6 


11.0 


3.0 


7.4 


10.6 


5.0 


7.0 


9.2 


E ffl 51- 


6.0 


3.0 


3.8 
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w 


iHc(kOe) 


(BH)max(WGOe) 




0.0 


7.6 


11.0 


0.05 


7.6 


11.1 


0.1 


7.9 


11.5 


0.2 


7.9 


11.3 


0.3 


7.6 


10.5 


0.4 


7.2 


9.9 


K B * 


0.5 


5.1 


7.2 
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iHc(kOe) 


Br(kG) 


(BH)max (KCOe) 


Ti 


9.6 


8.7 


12.8 


Zr 


11.0 


8.5 


13.0 


V 


9.6 


8.6 


13.0 


Nb 


10.6 


8.5 


13.1 


Ta 


10.5 


5.6 


13.2 


Cr 


9.3 


8.7 


12.6 


Ho 


9.5 


8.6 


12.8 


W 


9.8 


8.6 


12.8 


Vki 


9.2 


8.8 


12.4 
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(BH) max (MGOe) 




450.0 


550.0 


11.8 




450.0 


700.0 


12.4 
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500.0 


700.0 


12.7 


550.0 


800.0 


12.4 




450.0 


900.0 


11.3 




600.0 


700.0 


12.4 




350.0 


700.0 


11.0 




650.0 


700.0 


10.8 




400.0 


500.0 


8. 1 


ttrnm i 


550.0 


1000. 0 


3.0 






550.0 


10.6 




Mb 


700.0 


11.0 




ML 


900.0 


10.1 
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Mb 
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illc (toOe) 


(BH)raax(MGOe) 




PrlOFe81B6CulHf2 


8.5 


12.3 




Nd8fY2FefllB6CulHf2 


8.1 


12.4 




Nd8Ce2Fe81B6CulHf2 


6.4 


10.7 




Nd7Pr2YlFe81B6CulHflTil 


7.1 


11.8 




Nd60y2Fe81BaCullto2 


8.1 


9.8 




Nd«Gd2Fe8 lB6CulZrlCrl 


6.8 


9.8 




Nd7Tb2Fe81B7CulMolTal 


8.9 


10.1 




NdlOPrlFe80B6CulVlWl 


8.5 


12.4 




Nd8Pr2Fe76Co5B6Culla2 


8.1 


12.8 




Nd9I>ylYlFe69Col0B7CulMn2 


8.8 


9.7 




Nd7Pr2YlFe82B8 


3.0 


5.0 




PrlOFeS3B6Cul 


4.3 


6.1 


(CufT'il) 


Nd6Dy2Fe84B8 


2.4 


2.3 


Nd9DylYlFe72Col0B7 


5.0 


4.2 




PrlOFe82B6Hf2 


7.5 


7.0 
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240hrs 
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Ndl3. 5Fe80. 5B6 


25 









-36- 




(37) &ffl¥*7 - 1 2 2 4 1 2 

[03 2] 





* % W 








iHc 
(kOe) 


(BH)raax 
(MGOe) 


iHc 
(kOe) 
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i 


1.8 


3.0 


90 


1.0 


0.6 


0.7 


2 


7.0 


11.3 


80 


1.2 


1.0 


l.l 


5 


7.1 


11.4 


70 


1.6 


1.1 


1.6 


10 


7.4 


12.4 


50 


2.2 


2.2 


3.0 


15 


7.6 


12.7 


40 


3.3 


5.0 


6.1 


20 


7.8 


12.7 


30 


3.8 


6.0 


8.2 


25 


7.8 


12.7 


25 


4.5 


7.4 


12.0 


30 


7.6 


12.4 


20 


4.2 


6.8 


11.0 


50 


7.5 


11.9 


10 


4.0 


6.2 


10.0 
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(BH)oax 
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i 


90 


89.0 


2.0 


0.4 


0.5 


2 


80 


88.9 


8.0 


0.7 


0.8 


5 


70 


88.8 


8.0 


0.8 


1.2 


10 


50 


88.9 


8-7 


1.5 


2.0 


15 


40 


87.4 


8.6 


3.4 


4.3 


20 


30 


85.2 


8.2 


3.9 


6.2 


25 


25 


83.7 


7.9 


4.6 


7.4 


30 


20 


83.0 


7.6 


4.2 


7.0 


50 


10 


80.7 


7.1 


3.8 


6.0 
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* % m 


JtftN (C+Cu+T&L) 


iHc (kOe) 


Br(kG) 


(BH)max 
(MGOe) 


iHc (kOe) 


Br(kG) 


(BH)max 
(MGOe) 




5.0 


1.8 


6.0 


2.4 


1.0 


3.0 


0.G 




6.0 


7.0 


8.3 


9.1 


1.1 


4.9 


LI 


7.0 


7.8 


8.6 


10.6 


1.2 


5.1 


1.3 


8.0 


8.7 


8.8 


11.5 


1.6 


6.0 


2.3 


9.0 


9.8 


8.7 


12.9 


3.0 


7.3 


4.7 


10.0 


10.2 


8.6 


13.0 


|4.5 


8.2 






11.0 


11.0 


8.4 


12. D 


5.7 


8.1 




9.0 


12.0 


12.3 


8.2 


12.0 


7.1 


7.8 




10.0 


14.0 


18.0 


8.0 


11.7 


14.4 


7.6 




10.5 




15.0 


18.5 


7.0 


8.7 
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9.0 
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Br(kG) 
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1.0 


1.2 


6.0 


1.1 


0.6 


2.0 
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2.0 


8.8 


8.3 


9.6 


1.2 


5.0 


1.3 


4.0 


9.1 


8.7 


13.0 


4.0 


7.8 


6.3 


6.0 


10.2 


8.6 


13.0 


4.5 


8.2 


7.4 


8.0 


10.5 


8.4 


12.2 


4.8 


8.0 


7.4 


10.0 


9.6 


8.1 


11.3 


4.6 


7.2 


7.0 


15.0 


7.0 
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8.4 


2.5 


5.8 


3.0 
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3.0 


6.4 


3.3 


1.5 


5.0 


1.5 
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iHc (kOe) 


Br(kG) 


(BU) max (MGOe) 


cs ffl ft 


0 


7.6 


8.7 


11.0 




0.1 


8.8 


8.7 


11.8 


0.5 


9.5 


8.7 


12.7 


1.0 


9.9 


8.6 


13.0 


2.0 


10.2 


8.6 


13.0 


3.0 


10.5 


8.5 


12.4 


5.0 


8.7 


8.3 


11.2 


$5 H ^ 


6.0 


4.6 
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iHc (kOe) 


Br(kG) 


(BH) max (MGOe) 


m m ft 


0 


4.5 


7.9 


6.0 


e m w 


0.1 


8.3 


8.4 


10.6 


0.5 


9.3 


8.6 


12.0 


1.0 


9.8 


8.7 


12.8 


2.0 


10.2 


8.6 


13.0 


3.0 


9.7 


8.4 


12.2 


5.0 


8.8 
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10.6 


m m ft 


6.0 


4.8 


6.0 


4.0 
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iHc (kOe) 


Br(kG) 


(BH)max(MGOe) 




0 


11.0 


8.2 


10.5 


§g ffl 


0.1 


10.8 


8.5 


12.0 


0.5 


10.2 


8.7 


12.8 


1.0 


10.2 


8.6 


13.0 


2.0 


9.7 


8.6 


13.0 


3.0 


9.0 


8.5 


12.2 


5.0 


8.1 


8.3 


11.2 


KB* 


6.0 


3.5 


7.2 


4.0 
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w 


iHc(kOe) 


Br(kG) 


(BH)nax(MGOe) 




0.0 


10.2 


8.6 


13.0 


0.05 


10.5 


8.6 


13.0 


0.1 


10.5 


8.6 


13.2 


0.2 


10.8 


8.7 


13.0 


0.3 


10.2 


8.4 


12.0 


0.4 


9.5 


8.2 


11.6 


m m *v 
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2KB 
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450.0 


550.0 


13.2 
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700.0 
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500.0 


700.0 


14.9 


550.0 
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13.9 
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700.0 
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700.0 
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550.0 


700.0 


12.6 




400.0 


500.0 


9.2 


itmm i 


550.0 
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ML 


550.0 
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ML 


700.0 


13.0 




ML 
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12.2 
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*Rwo)fti<Dn&m (M) 













illc (kOe) 


Br(fcG) 


(BH) max(MGOe) 




PriOFe79B6C2CulHf2 


11.7 


8.4 


13.6 




Nd8Pr2Fe79B6C2CulHf2 


10.9 


8.5 


14.2 




Nd8Ce2Fe79B6C2Cul Hf 2 


8.6 


8.3 


13.2 




Nd7Pr2YlFe79B6C2CulHfiTil 


9.5 


8.3 


13.4 




Nd6By2Fe79B8C2CulNb2 


10.8 


7.5 


11.2 




Nd8Gd2Fe79B6C2CulZrlCrl 


9.1 


7.7 


11.7 




Nd71b2Fe79B7C2CulMolTal 


11.0 


7.5 


11.4 




NdlOPrlFe78B6C2CulVlWl 


12.0 


8.4 


13.6 




Nd8Pr2Fe74Co5B6C2CulTa2 


11.0 


8.6 


14.7 




Nd9I*lYlFe67Col0B7C2CulMh2 


12.2 


7.2 


10.5 




Nd7Pr2YlFe82B8 


3.0 


7.0 


5.0 




PrlOFe83B6Cul 


4.3 


8.0 


6.1 


<c+cu+mi 


NdSEty2Fe84B8 


2.4 


5.1 


2.3 


Nd9BylYlFe72Col0B7 


5.0 


6.9 


4.2 




PrlOFe82B6Hf2 


7.5 


7.6 


7.0 
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(um) 
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120hrs 


240hrs 


480brs 




Ndl0Fe79B6C2CulHf2 


50 


mm 






25 
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ta/s) 


* % W 


m& 

(urn) 


(CfCu + Hf ft L ) 


(C+Cu+Hf 




LHc 
(kOe) 


(BH)max 
(MGOe) 


iHc 
(kOe) 


(BH)max 
(MGOe) 


(BH)max 
(MGOe) 


l 


3.0 


3.0 


90 


1.0 


0.6 


0.7 


2 


8.0 


13.5 


80 


1.2 


1.0 


LI 


5 


9.2 


14.0 


70 


1.6 


1.1 


1.6 


10 


10.0 


14.6 


50 


2.2 


2.2 


3.0 


15 


10.6 


15.0 


40 


3.3 


5.0 


6.1 


20 


10.8 


14.8 


30 


3.8 


6.0 


8.2 


25 


10.8 


14.9 


25 


4.5 


7.4 


12.0 


30 


L0.2 


14.2 


20 


4.2 


6.8 


11.0 


50 


9.6 


13.5 


10 


4.0 


6.2 


10.0 
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mmm. 


(urn) 


(%) 






# n m 




(BH)nax 
(MGOe) 


(BH)rrex 
(MGOe) 


(BH)max 
(MGOe) 


i 


90 


89.0 


1.9 


0.4 


0.5 


2 


80 


88.9 


9.5 


0.7 


0.8 


5 


70 


88.8 


9.9 


0.8 


1.2 


10 


50 


88.9 


10.3 


1.5 


2.0 


15 


40 


87.4 


10.1 


3.4 


4.3 


20 


30 


85.2 


9.6 


3.9 


6.2 


25 


25 


83.7 


9.3 


4.6 


7.4 


30 


20 


83.0 


8.7 


4.2 


7.0 


50 


10 


.80.7 


8.1 


3.8 


6.0 
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